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DO YOU KNOW ANYTHINC 

About the immense demand that exiita for RUBBER? Are you aware of the 
fjct that its cultivation assures enormous returns on the capital invested? Would you 
be willing to invest your money ( payable in monthly in&t ailments) in an enterprise 
that guarantees you 5% INTEREST for five years, and creates an estate 
that will bring you an independent income for life, and which reverts to your heirs 
at your death? 

Here is an opportunity for the man of moderate means to invest his money in a 

SOUND BUSINESS ENTERPRISE on the same footing as the 

man of large means. We sell you no SH A-RKb OP SI OC K — but on 
the completion of your installment payments we DELIVER A DEED 
for an orchard of thriving, well - developed lit. BBER TREES, 

WITH TITLE FULLY VESTED IN YOU. 

WRITE US TO DAY FOR BOOKLET— "f0f?7Tl,VF NEVER KNOCKS AT THE DOOR OF INDIFFERENCE." 
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Rubber Plantation and Development Company 

51 I Medina h Building 
Chicago 

fiofiabfe Agents Wanted in Every City. A great opportunity to add to ycwr income after business hours 



THE PIONEER INDUSTRIAL PUBLISHERS OF AMERICA 

HENRY CAREY BAIRD & CO. 

In4umm! Pa busters. Booksellers aim Importer*, 

810 Walnut Street, Philadelphia, Pa., U. S. A. 
f&~tntr (n>tl h!eri&?4 C 'wtulogne t\f Pracitenl *in*t Si-leit- 
tifir lifHtk*. SI Jmyrti. S tyi i Feb. in. HKlfi: . ('Hem i> nl 

Technology anti Qiniral ChetnUtiry^ July l, iyQfl (Nett! and 

i'P'tthftoU”; a CttlMhrtiH* trf Bftrtlii) on If. Utttunw, Mining, 

Proepeciiny, .HtneraUiffit, Geology. Anal#*#, , t 

CVf in tog ue <\f * • n r u a n nf t A e stm oi E tiffin r. .if ■ ich i ner y. 

etc. : *i hi f iltmki mt Sunilnro Science, I'Vrj-v Fitting^ 

Phi midriff, etc . : unit our vtfa r Catalogues amt fire it tars, tftr 
Whate Ctwm-iittf * Jvj-jj brunt ft of A'rlrjcr r applied fo th> .U Ix. tten f 
free and free tf pontage to any one in rj p r -v pari of tftr r COfld n'ho 
ICUlf Utfilgh. At$ m Uh e\n 

jt^Please Slate Ihe Subjects in Which Interested 



Pounded by Mu thne Carry. l‘SS, 

A f finite in touch With Three f'eututif* 



A Great Repository of Practical and Scientific inior^ahon 

One of (he. Fullest, Ft • theM fn-: Vn'roftSe fJituttbottfrv of 

the Age. iudixpetitahtt to j£e<rm i ‘not leal 

EIGHTEENTH THOUSAND 

Price* S2*GG 

Free of Postage to Any Addrc&s in the World. 

The Techno-Chemical Receipt Book: 

UotniilniiTtf M'frpLl. Tlioiismiil Keeelpis, Levering ttic Latest, 
Tnoh-r ImjH.mot, and lm-t i nTnl I>iH-<n-eriett in ClietuleHl Tvtli- 
ncilocj". iuul their I'meliea? \|»filli it|mi In the Art- nllfl (lie 
Industrie's. Eliti-il I’hletly rpiti] i h«- LcnmiriOl [Us YVhirklrr, 
Etaiier, He Iblxt', M iFTtflii-ki, .JiiL'H^liseu, EnlU-r. him I Ifcw-iiuiu 
Wit h 5ti M ft |lj us by \Y i ] l.m i m T. It ni r t El i nlnl W 1 1 1 1 u o i H . Wall |. V h. E *. 
i field. , SnTi'Uirj of 1 hr Franklin IneMmre. IlIuBtrareil liy Iti 
engniVllJK^, ^v»T H 1 li t? fiiu, rlegiml ly D< ■ n i ■ ■ 1 in scarlet 

cloth gilt, closely pruned, iruiitalnlDg mi Iihuimisu muoum arid 
a urea t YRriUuy i •£ ihiliht* 

Prii.’C, iif postage to mty ntUfm-i in tb *• World. 

I^ .i t'irruttir lebotring th* full Ttthfe. of Contenta 

fff this iiuporUtnt book, sent hjf otftll free qf poSttiye to titty oil* 
oj any part of the world who irilf furnish but tfddrettt. 

HENRY CAREY BAIRD ft CO, 

IHUUSTTtlAL PUBLISH EltS. W K>KS ^LE.ELlS ASP IMPORTERS* 

BIO Walnut St reel, Philadelphia, Pa„ U, S A. 




“THE CHICAG 

automatic tehpehatlre 

REGULATOR 



The best device for cant rolling your Fur- 
nace, ILiii Water nr stca.ru Roilrr, ft UmLio- 
malic ifii'] it fuel saver, LJaslly iiisUiUedL 



Time-Set 

Attachment 

I- a Fie vice which 
we aitacli '.*■> out 
lli L t;nl:it nr in ut- 
tier mat wheik The 
purchaser 'I ti e s 
mu whim in mam- 
c al ci t li *■ ri - n - 
i Mar temperainrc 
rtiirliLLr the uiu ai, 
hut warn* U iu hi:- 
tajcm* warm' r to- 
wardH morning, tic 

■ an bi : tin A i Us c 1 1 - 
fill: (I E -II E h 4 t it 
will ammoa’I rally 

■ u i jus i tbo drafts 
.Li .my clvi'd 1 1 Jilt. - . 

It contained in 

.l i-abini-i ii i l i i e-ct 
m ilji Hame man- 
ner ai 5 an alarm 
c .ha- n, hut u has 
mu an alarm. 



Wrlic Iff Prkcsi jjsJ Further Parikulafa. 



CHICAGO HEAT REGULATOR CO. 

40 Dearborn Street, Chicago. 



iyuo 



Popular Mechanics 

iso wAsaifraT^ai siraj&tt: 

JOURNAL BUILDING, CHICAGO, U, S. A, 

H. a WlNi>SQfr„ ^..Eurron 



SUBSCRIPTION. gl.OG PER YliAE 

“AILED POSTAQE 1jL.1l r'K E t- A tD TO ANY 

address in the world 

AUftubHrrlpE|on» ar* dlMontlimed At esc j,j l rat Ion 
Flea»g w^fuiduo the dal*. print od on your Tvnu^ytrr 



Pabtlihid ' Tiinahtj &r FOPULAB MBUOUltfti OQUIPAJIT 
Eatanw) u ift&U cf di* ,.Lu*n M- tbw ki CJOrtH<S ^ 



HOME-MADE \YINDMILLN Foil PLMP- 



1NO AND POWER* PART II 


. .34 a 


Mating Not os w! i h Uio Co it) era 


**350 


MECHANICS FOU YOUNG AMERICA 




Busy Method e>£ Fleet to -PI a ting. 


. ,351 


SI nude Switch for Revere] he a Current 


. .353 


Interesting- Electrical Experiment, ...... 




Homemade Grenct Battery.,.. 


. ,35 2 


Simple Electric Lock 


,,3.53 


New Alpine RnhsFIgh* .. *. ...... . ....... . 


. .35 4 


Ten dene Ion of French Auto Builders........ 




Bread Muring 3 ti 1 J t gh Altitudes. ** . 


. ,354 


Milking Mm Ivlno ...... .............. r . r r . 


. .351 


Photography One Man's Doom; Another's 


Salvation . . . . . 




Found New Clny Treating Process in the 


: * = . - . - - - - - - . - - - - : 


*.&56 



t 



E^tn-rn Advert tai»B Offlca : HO Nb^mad bit*. New York 



CONTENTS* 



WHY A YOUNG WAN SHOULD ENLIST 
IN THE NAVY. By Admiral Geot$c 

Dowel' ■■,.**,.■ * + .31)3 



Notable English LoftOiflotivCs No. 2 + 304 



PORTRAIT OF ADMIRAL HEAVE Y . . 


*30.5 


A Media nienl TYIzii nl . . „ . 


,flOR 


Battleships Short Lived * .. 


.306 


Boards Made of Ground Cork 


*3 OS 


Need of Postal Ckm !t System . . , . 


.306 


PLANS TO CROSS OCEAN IN 10 Hunts 


307 


Aeroplane Fails 300 Feet 


,303 


Finest Naval School In the World 




MEtH A N 1CAL CAItl LA T U R E P 1 1 OTO 




GRAPHS ■ . * * 


JUS 






Discovers Dost Dredge, 


.310 


Ki.lUTII C |{ O 1 fSE CHIMES.. 311 


Filling for Cracks In Floors 


.311 


HAULING LOGS IN COLORADO 


3 1 1 


Model Railway oil njiinitiet Table..* .... 


.312 


B ] e\ k l ter Cn t A tt ran.- r s Co n i i m *3 Ne crib- * 


.312 


STEEL TELEPHONE TOWERS AT KAN- 


SAS CITY 


.312 


STEA M A tlTOJU O J 11 LE A AT ni l, A N C E S 


FOR THE ARMY 





Dry Dock Sal 1 ing 3a foly , ♦ - ■ 31 3 

UAtElt MAK ING A Git EAT INDUSTRY. .314 
Telegraph Line 6.600 Miles Long. , . . . . 3] iJ 

WELLMAN NOUTll-1'OE.AH A IRSlIll* 

VOYAGE DECLARED POSSIBLE . 317 

Trolley Bo.it ftt Niagara *. , . 5 ifl 

MOST POWERFUL WIRELESS STATION 

EVER BU ILT. , , 

POPULAR CHEMISTRY. By Dr. Max D. 



k2.LZ.rf M JjLL\-L iljl.li.i * ■* , ? - i 2 1 ■ • • ■_■! *■ - 

Pav Admittance on Montretil Street Cars, 


AH'! 

i at ■ ilu ■> 


SCHOOL FOR MARINE STOKER*. .. 


., .,333 


HOW TO MAKE A HOTBED . 


324 


TREATMENT FOR THOSE SHOCKED 


BY 


ELECTRICITY 


.. .,325 


Hen vies t Rultfoml ILailw, , * H , . , — ......... 




Home- made Motor Wn^-on 


, ,..,330 


TH1VEL1VG HOTEL A N l> STORE. . . 


.. ,.331 


Novel Fire Bnelnes In Nome, p ....... 


, ...331 


TROLLEY ELECTltlC VEHICLE 


. .. .332 



SHOP NOTES. 

Met hod fif Conn re ling - 1 Bell to Jt Telephone, .333 



Expansion Steam Pipes. . t , , .* 


. , * , .333 


Hu w to Mute a Bracket for Lift In ^ 
Cylinder Heads ,, + . 


,'* L it or 
333 


Durability of Coup or Rots si i if? 


* , , . .354 


Clean Imr Iron Bridges Before lUeiiiiiitine;, + , .334 


YariUfrh . for Pattern Work, , . / * 

Plan of Piping for Installing Outside 
Lamp^ t . , , * , . . , , . . . . 


■ ■* -334 
Gas 

535 


Angle- PI ate for Drilling Angular Holes. 




To Etieolnr Alcohol Tiitn"! no singers 


. . . . .335 


The Pd wet of Imagination aa ^Vjiplled to 

c-hanlrs 


Me- 

336 


How to Bend Wooden tittlDr?- * 


537 


'i'o &Jirsg a Plank Edge wine. 


, . , , . 337 


Hen t Dost hy Iia< 1 1 at i on 




Handy CoaE Bos for 


33H 


RechargEng Drv Batteries* 


'.m 


Purltv (if Seraii Lead 


33* 


Wire Truing Device 




Sn-ol Squiire r nd pliit W'l lnkie. . . ........ 




How to Pipe Wntor-Cimled Mi dors. 


339 


Hnw to Babbitt n l»03e Pulley,* ,,. 


333 


-\ Novel Clock Dial. ....... .. . , .... . . . . . . 


... *.3 40 


Raising Hoof of i lu v Barrack . . 


3 40 


Ren ji air for SMludiig Set 


3 4 0 


Home-Made Ringing Device for Telephone h'x- 
ehflugc **■-.. i - , . 3 *t> 


JlruiK'-Mmli 1 I .at lie Run hy u (irlmlsnmc. . 


341 


Method of Soldering 


. ,. .341 


Rllieprinfs from TvpewrUteu Mutter...... 


. . .341 


pealing Pit^-S Willi Piieuinatlc llJiininers. . 


...3 12 


Portland Cement Coupling for Pipe 




Rennjving 1 lard Old Paint, 




To Men il nl. Old Shingle Roof.,,..,.,..*. 


3-12 


Ro boring jl <4;is Engine CvibHler* ......... 


. . . .343 


Do Your Own Hi mil rj g* . 


243 


Haw lu Es 11 mate Lh£ Horsejwwer of a 
Engine . , . , , * 


Gjis 


A ti Emergency W ren r b 


5 14 




314 


Kiinuistie Paste for Copying Pluitogmphle 
Prints .*..*■..... 2 44 


How 1.0 Make u SaiidPfllK' , r Block..,.,.*, 




IIow to MnkV! a Sim, Tile lam tern Currier,. 


, ,, .345 


Handy Soldering Iron Holder to Use Over ii 


Cement, for Pipe JoEntt... 


34 5 


Disk for Turning Lotnp ^Vieks 


. ,215 


How to Make a Desk Light. 




Hole Jewel for a Watch, 




Improved Soldering or Tinning ArM,..,, 


. , . .347 


P'ji stoning fi Rope io ;i IPng: A Defense, 


347 


Handling Pipe Offsets * - . - 


. .. .347 


Method of Tempi -line an Anvil 


. , , . STS 


Foj- Tiongb Hands. . . , . . 




Packing st -Trim Pines for Heating..,.*. 




Asphalt urn Prevents EtadlatKm of Hesat. . . 


343 





are accurate time and labor saving devices 
for meeting mechanical needs— short cuts through mechanical 
difficulties— they are recognized by amateur and professional 
mechanics as the standard for accuracy, workmanship, design 
and finish. Send for free Catalogue No. iyAP, of the largest 
line of fine mechanical tools. 
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M ANY ydmi men are earning small wagtis simply 
because they have not trained themselves for a 
special line of work. Some of these young men 
are burdened with heavy responsibilities; some have 
never awakened to their wn po^siliiLiiieH; others aj e 
simply in a nit. They need just the right word of advice 
— a little guidance — 'to it art thorn on the road to success, 
The American School of Cor reispondencu has undertaken 
this important work. It advises the you ng man as to the 
Une of work for which be is best adapted, and then helps 
hint to train the knowledge essential lo success in that 
liner "all without leaving home or giving sip his regular 
work* Through ha mail courses it has helped thousands 
of younjj men to fit themselves far well paid* responsible 
positions. The opEJOrtunity Es apvn in every you ns man in 
America! Tell us fully the story of your experience, your 
hopes, yLiur ambitions, and of your present position; if 
more convenient write it in the blank space in this page 
which you can tear out and mail to a a. It will bf regarded 
as confidential, ami a personal l&tter of advice will be st-nt 
to you, together with Our 300 rn ^0 flulletiu gild full infor- 
mation regarding any one of the following courses {fir a it 
^i//rKff(Vfc«rJir intent tied iw) in Eleoir ical, Mechanical, 
Civil and Steam Engineering, Architecture, Mechanical 
and Structural [drafting, Textile and Colleges Preparatory 
(preparing for entrance to eng luce rlnjr colleges). :: :t 
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256 pages, aver 250 must rat Sofia, clothe price (10° 
Given lor 2 subscript!*™. L „ . _ TIrt ,„ 

practical Uses of the Steal Square, by Fred r. Hods- 
son 2 volumes, 52G illustrations, 566 pagee^ ctotb* 
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Hodgson, 224 pages, with scale drawings and uner 
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Given for 2 subscriptions. 
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Ea*y Eleetrkal Experiment*, by I* P* Dickin&en. 
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Dynamo Tending for Engineers* by Horstmann and 
roualey. 250 pages, fully illustrated, cloth, price 31.50. 
Glv m lor 3 subscriptions. 

Modem Wiring Diagrams and Descriptions for Eloc- 
Irlcal Workers, by Horotmana and TousLay, 160 pages* 
300 illustrations. full leather binding, price «L&0. 
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Volume 1™ How to Study Law. 
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Clot Ji. price 31,00 per volume. Given for Z subscrip- 
tions. Complete set of seven, volumes, $6.00. Given 
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T'rwilr&l Carriage Building, 2 Volumes, 400 pages, 

fully illustrated, cloth* price ?2,00, Given for 4 eub- 
set I p lions. 

Complete Practical Machinist* by Joshua Hose* 3&fl 
Illustrations, 45W pages, cloth* price |2.5G + Given for 
6 Hubscrlpitones, 

Hoff to Make a Fiddle* by L. 1L Hand, fully Illus- 
trated wjlfo large fed cling plates for use of tracing and 
cutting all parts, cloth, prico (LGO. Given for 3 flub- 
script ions. 

Mechanical Drawing for Homo Study* by Hawkins, 

3*0 pageiJr 309 illustrations, cloth* price $2,59. Given 
for 6 subscription a 

Metal Worker*' Handbook of t^awfons and Problem*, 

by William T. Brandi, 63 iHuAtratlohs; 53-0 pages, 
price (2.50. Given for 6 fitibacrlptions. 

Scientific American Encyclopedia of Notes, Receipt* 
and Queries, 7:i5 pages, fully illustrated, price t&.OO* 
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THE WIET-GOETHE COMBINATION GAUGE 

Combining in one! instrument 

AN OUTSIDE CALIPER A STRAIGHT-EDGE A TRY SQUARE 

AN INSIDE CALIPER AN ANGLE EDGE A CENTER SQUARE 

A DIVIDER A DEPTH GAUGE AN ANGLE PROTRACTOR 

A Center Gauge and many ether combinations too numerous to mention. 

Although thi§ li easily the most convenient and most useful! tool ever invented,, L|K ■■ 

for 9 limited time you may obtain it absolutely | | \ mm 

M >ro yf'ii ici'cr. ivLnlo iurfwming iorue HuMtuiie-il n^rk, eonlruntei by bJulikm, laiLmuouiUidile iliITicuIkt* Iwicaus^ you did not bive tLe |ihjjm 
L ur-lilD Ukt nieMUICIUCJltil? 

GET THIS WONDERFUL GAUGE 

■ad* at Fiipakur atffl, IfaiOTtaRhly leHted tu Ii) it* *ruijrKj h nn tspenw tpared tm w^fkinnnsMyi nr srmtfHrisO C ■ i-<h' a n r iw) ntirpl sirs nndtr til ciifU£ 

Wiww, Sslvea * 1 L the diff^renL and dLffleuli prottLemtin bIiom ujiJ elBftwhcrt, CotuinWuj hi uetu LuiihuniU- »nb Mi-iuJ Trim in. in:*. 



M0HERN MACHINERY of Civilization i^AtaonliivrntSoi^urnewinflchtner}'. To tfrimbrnfit 

m HUllllliani «i mechanical prusresA aitouM be the ulm of every ttrraiHpnit man. our gmiiUoa* 
tivii fceepn. you Informed, uml Itla written §o ail can uudvmtaud It. and the beat Illustrated of jim tJaijsi, y‘ 

MODERN MACHINERY COSTS ONLY ONE DOLLAR A YEAR //, 

J* / 

W® wast tfl fcvtyoe reading t h pi* per rmroliirly, und therefore make 50 u lhi* ufl'eri j* S X 

Bend your aufotcripilon and at once, euchring Cl. 00, ami wewid nuill yuu MdpEUN MACHINERY ^ ' / 
every montti foronc year ami a WlKT-tJtJETHE OtlJlBIXATIfJN G.\['GE EfSEtf m Hunk If uut juit /[4i. / 
a.a rv presented. send the kbukc rlpht buck and we will refund your money. Hon't delay accepting / MOD^ E 

thin proposition; write today. Remember, rnuiiRv back tomorrow if diftaatfcAetf. /'&/ miDi rtr 

If you are at present a subscriber to MODERN MACHINERY youtiiAf mke advauraEre of our / rLJ D-tii □ 

offer, and we will extend your subscription one year ahead from preneul date of ex plr.it Ion* /!'/ I'm Cfeufijn 
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SATISFACTORY PROGRESS 
IN OUR KORNIT FACTORY 



I am plfastd to be in a position to state to you 
that KORNIT 'will, within n lew wceki, be 
manufactured lor the first time In the 
United SUtts at OUR FACTORY, 
Newark (Belleville Station,) 

New Jersey. 

W HEN Ihb transpires I firmly believe It 
will mart out; of I bo most important 
epochs that has occurred In the man- 
nfa c taring world for ns any years ami Also one 
that will not be excelled In the near future. 
Everything possible is being done to rush oitr 
factory to a speedy completion, Qur factory 
manager told me yesterday that inside of three 
weeks they would be grinding Horn Meal, 
which Is the first step In producing Kornit, 
Then jn*t ag soon na our huge Hydraulic 
Presses arc finished and put in place wc shall 
ho In a position to produce Kurnit complete. 
All our other machinery will he In working 
Order by F that time. Different machines are 
arriving and being set up every day. 



BIQ PROFITS MAKE BIG 
DIVIDENDS 

The Kornlt Manufacturing Company is re- 
ceiving letters and calls by almost every mail 
from different mnimfueturerg who wish to buy 
Kwrnit to use In their business. One rubber 
manufacturer In Newark, where our factory 
la situated, told Mr„ Emanuel, our factory 
manager, the other day, that be was just as 
iinxlcttft as we were to have the time come 
when we ecu hi sell him Kornlt, for it would 
save hint many thousands of dollars every 
year by using Kornlt Instead of hard rubber. 
I feel fissured Hint we will have a market for 
Kornlt Just 3 k soon 11a It Is produced. Here 
Lh Indeed what r consider one of the best op- 
portunities- to make an Invest meiit t which will 
pay enormous dividends, that will ever be pre- 
sented to you. 



EVERT DEPARTMENT BEING RUSHED 
TO ITS FULLEST CAPACITY 



THE STO RY OF 
KORNIT 



By President Chas, E. Ellis * 

K ORNIT was invited by Johann 
Gustav Bterioh, n subject of the 
Czar of Russia, residing af Mcnkenhof, 
near Livenhof., Russia, and Is n Homoge- 
neous Horn or Hoof substance. Kornlt is. 
produced by grinding horn jmd hoof shav- 
ings and waste into a palpable powder and 
tlien pressing under heavy hydraulic pres- 
sure with heat into a homogeneous slab. 
This slab produces a substance 1 which can 
be sawed or turned ihe same as ordinary 
wood. It Is of a beautiful black consistency 
and \h Extremely Valuable a?? a Non- 
Conductor for Electrical Supplies, It is 
n matter oZ record that the electrical indus- 
try in this country At Tjiis Time Does Not 
Have a satis factory material for heavy or 
high Insulating purposes. A slab of Kornlt 
one inch thick was tested In Trenton, New 



Jersey, by the Imperial Porcelain Works 
and was Found to Have Resisted 96,000 
Volts of Electricity. It may be interest’ 
lug to note here Unit the heaviest voltage 
which is transmitted In this country is be- 
tween Niagara, Buffalo and Lock port, New 
York. The voltage transmitted by this 
company Is between 40,000 and 50,000 volts. 
Kornlt is equally as good as a non-con- 
ductor for electrical purposes and supplies 
as is hard rubber. 

The average price of hard vulcanized 
rubber for electrical purposes is to-day con- 
siderably over one dollar per pound— at the 
present writing something like $1.25 per 
pound. 

Korn it can be sold at Twenty-ftve Cents 
per Found and an enormous profit can be 
made at this price, so that it Can Easily 
re Seen that where Kornit is Equally Aa 
Coon and as a Matter of Fact, in many 
Instances, a Better non-conductor than hard 
rubber* ft can compete in every case where 
it can be used with great success on ac- 
count of Its price. For electrical panel 
boards, switchboards, fust 1 boxes, cutouts, 






etc., there are other materials used, such as 
vulcanized paper fibre, slate, marble, etc. 
A piece of vulcanised paper fibre, 3x4x1 
inch, In lots of 1,000, brings 20 cents per 
piece. A piece of Kornit of the Same Di- 
mensions could be sold with the Enormous 
PHOFIT OF OVER 100 PEB CENT. tit toil CelltS. 
The absorptive qualities of Kornit render it 
such that it is Fab Pbeferable to that of 
vulcanised fibre, it will not maintain a 
flume. Of all the materials which are now 
in the electrical market for supplies and 




HR. JOHANN GUSTAV BIERTCH, THE INVEN- 
TOR OF KORNIT. IN HIS SUMMER GAR- 
DEN AT MENKEN HOF, RUSSIA. 



insulators there is* as we have stated above, 
none that are satisfactory, liornit will fill 
this place. Its tensile strength per square 
inch averages from 1,358 pounds to 1,81 1 
pounds, which the reader can readily see 
Is More Than Satisfactory. Tilts test was 
made by a well-known electrical engineer, 
who Is now acting in that capacity for the 
United States Government with a Standard 
Richie Bros, testing machine. 

Waste horn and whole hoofs are being 
sold by the ton to-day principally only for 
fertilizing purposes. There js one town 
alone. Leominster. Mass,, where they have 
an average of eight tons of horn shavings 
every day. These waste horn shavings are 
now only being sold for fertilizing material* 
These eight tons of horn shavings manu- 
factured Into Korn it and sold for electrical 
purposes would easily bring $3,000. At this 
price it would he selling for less than one- 
tifth of what hard rubber would cost and 
about one-lialf what other competitive ma- 



terials would sell for, even though they 
would not he as satisfactory us Korn lb 
Korn it has been In use in Russia about 
four years. In Riga. Russia, which is the 
largest seaport town of Western Russia, 
the Electrical Unions there are using Kor- 
ii it with the greatest satisfaction, finding 
it preferable lg any other Insulating ma- 
terial. 

The expense of manufacturing Kornit 
from the horti shavings Is not large, as the 
patentee, Mr. Bierirh, has invented an 
economical and satisfactory process which 
produces an article that. In the near future, 
will be used in the construction of almost 
every building fu this country. 

Besides electrical insulators, Kornit can 
be used for tlio manufacturing of furniture* 
buttons, door handles, umbrella, cane, knife 
and fork bandies* brush and sword handles, 
revolver handles, mirror backs, picture 
frames, toilet accessories, such as fancy 
glove boxes, jewel cases, glove stretchers, 
shoe lifts, etc.; office utensils, such as paper 
knife and pen holders. Ink stands, pen racks; 
medical instruments, such as syringes, car 
trumpets, etc., etc.; pieces for games, such 
as draughts, chessmen, dominoes, checkers, 
counters, chips, cribbage boards, etc.; tele- 
phone ear pieces, stands, etc.; piano keys, 
typewriter keys, adding machine and cash 
register keys, tea trays, ash trays, scoops, 
mustard and other spoons, salad sets, cigar 
and cigarette cases, cigar and cigarette ladd- 
ers, match boxes, and hundreds of other use- 
ful and ornamental articles, all at a largo 
and remunerative profit. 

THE GREAT DEMAND FOR 
KORNIT IN THIS 
COUNTRY 

T HERE Is Olio manufacturer alone here 
In New York that uses 60.000 square 
feet of insulating material for panel 
boards every year. He is now using slate and 
marble, but IT IS NUT SATISFACTORY, for 
the reason that in bontiu and trn asporta- 
tion It Breaks so Easily. Kornit will 
Answer the Purpose of Manufactur- 
ing Panel Roarjjs Very Much Mohe Satis- 
factorily. On 60,000 square feet of Kornit 
there would lie a net profit of over $30,600, 
or 50 cents for every square foot used, Tula 
One Example is cited to show you The 
Enormous Profits which can bo made. There 
are a great many other panel and switch- 
board manufacturers in this county. You may 
be Interested to know that a panel hoard is 
a small switchboard. There Is one or more 
on every floor of ail targe buildings where 
electricity is used, They each have a. num- 
ber of switches mounted on them, so that 




those 3u charge can turn certain lights on 
or off T and by these panel hoards all the 
electrical power in the building is eon trolled. 
They must be of a reliable non-conducting 
material. Kornit can Lie used for ibis pur- 
pose almost exclusively, The largest elec- 
trical manufacturing concerns in Riga, Rus- 
sia, are Using Kornit Only for this Pun- 
pose, after having tried ail other so-called 
non-conducting compositions. The electrical 
trades alone can consume a great many tons 
of Kornit every day in the yea r. If only 
two tons of Kornit is manufactured and sold 
every working day in the year rr will Ex 

AISLE THE KORNIT MANUFACTURING COMPANY 

to Pay 16 Per Cent Dividends Every Yeah. 
Of course. If four tons a day are sold the 
dividends would be 32 per cent, per 



Larger. This is the Pest Opportunity to 
Make am Investment That You Have Ever 
Had. 

It is a well- known fact that The Most 
Legitimate and Profitable way to Make 
Money is by manufacturing some product 
that is “Necessary** and One That Can re 
Fully Controlled so that nobody else can 
manufacture the same article. Look at 
Sugar (which is protected by a hi git tariff); 
at Standard Oil, the Telephone, the Tele- 
graph, and we might go on and enumerate 
many more monopolies. They aee the Bio 
Money Makers of To-day. Kornit Cannot 
be Manufactured nv Anybody in this Coun- 
try Except Ourselves or Our Agents. We 
own all the patents issued by the United 




KORNIT FACTORY, NEWARK, N. J. I BELLEVILLE STATION), 



year. Tins is Not Improbable. An Expert 
Electrical, Engineer who holds one of the 
most responsible positions here tn New York 
City made the statement, after thoroughly 
examining el ud testing Kornit for electrical 
purposes, that in Ids most conservative esti- 
mation there can be ten tons of manufact- 
ured Kornit sold every working; day in the 
first year. This would mean that the Kornit 
Manufacturing Company would pay a divi- 
dend out of its earnings the first year of 
over seventy-five per cent. (7ojf L This is 
probably more tlrnn will be paid the first 
year, but there certainly seems to he a good 
prospect of paying a large dividend the first 
year. 

Thebe will he Such an Enormous De- 
mand for Kornit after tt Becomes Intro- 
duced THAT FROM YEAR TO YeAK THE DIVI- 
DENDS Earned will Become Larger and 



States Govern m ent to the Inventor, Mr, 
Johann Gustav Biericil in Russia. These 
patents Have Been Bought from Mr. Bierlch 
and are Duly Transferred to the Kornit 
Manufacturing Company, and the same Is 
Duly Recorded in the Patent Office of the 
United States. 

OUR FACTORY 

O UR factory is located In Newark 
(Belleville Station), X. J. t and will 
he in complete working order 
within a few weeks. And Kornit will 

THEN be a WELL-KNOWN AND UNIVER- 
SALLY USED ARTICLE IN THE ELECTRICAL AND 
OTHER TRADES OF THIS COUNTRY EARNING 
AND PAYING LARGE AND SATISFACTORY DTVI- 
LENDS EACH AND EVERY SIX MONTHS. A feW 

shares obtained now may be the foundation 
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come. We leave it to you if it would not 
seem good judgment to take immediate ad- 
vantage of this opportunity. Anyway, please 
write me at once and ]et me know just what 
you will do. Tf it is not possible for you to 
take shares now. write and tell me bow 
many you w on hi like and bow soon it will 
be convenient for you to do so* provided i 
will reserve them for yon. As soon as I re- 
ceive your letter I will answer it with a 

PERSONAL LETTER AND WILL ARRANGE MATTERS 
AS YOU WISH TO THE BEST OF MT ABILITY, 

Remember, \ have a great many thousand 

DOLLARS INVESTED IN THE KORNIT MANUFAC- 
TURING Company, and the minute you buy a 
share or more in this Company we become 
Co-partners as Co-sii a beholders. It Is for 
our mutual benefit to watch and guard each 
others 1 interests. I will ns grateful if 
you will write mu to-day, go that I may 
know just what you will do. 

I know you will agree with me that you 
have never bad presented to your notice a 
better opportunity to make on investment 
where such large profits can be made be- 
cause of the exclusiveness of control, and 
the great demand and the low cost of the 
raw material, which is now almost practi- 
cally thrown Join me in this invest- 

ment, and I assure you it is my sincere be- 
lief that in the future you will say; l Tbat 
is the day I made the most successful move 
in my whole life. 11 

Now t is the time for you to take advan- 
tage of this magnificent opportunity to make 
an investment in these shares, I earnestly 
believe that in a few years these shares 

WILL RE WORTH FROM FIFTY DOLLARS TO ONE 
HUNDRED DOLLARS OUcb Oil aCCOUnt Of the 

large Dividends which the company will 
earn and regularly pay each and every six 
months. It is a well-known fact that $10 
shares that pay fifty (50) to one hundred 
(100) per cent, dividends will readily sell 
in the open market for $50 to $100, You 
can get them for Ten Dollars a share now. 
The outlook for the Korn it Manufacturing 
Company is such that it seems impossible 
for the earnings to fall far short of these fig- 
ures. If the company only makes and sells 
two tons of Kornlt a day for the first year, 
and makes a profit of only two hundred dol- 
lars per ton, it would mean a profit of over 
sixteen per cent. (16£) the first year. If 
this business were doubled (he second year, 
of course the earning capacity would more 
than double and the dividends would be 




PRESIDENT CHARLES E, ELLIS. 

ore r th i rty- two p e r een t . ( 32 % ) , Pro t il i nent 
and well-known ISlectrical Engineers assure 
me that this product cannot help and is 
bound to make enormous profits. I would 
recommend that you send for as many 
shares as you may wish at once. You, in 
my conservative opinion* can safely count 
on the large earning capacity of these 
shares. I will at once write you a personal 
letter with full information, and send you 
our illustrated book, "A financial Oppor- 
tunity/ f containing a score of photographs of 
the Korn it industry , taken in Russia, 

Please let me hear from you. 

Yours very truly, 

CHARLES E. ELLIS, 

PRESIDENT* 

7 1 7 B T emple Court* 

New York City, New York 

[Mr, Ellm besides being President of this 
company is also President of two other large 
and successful companies, owning shares 
therein valued conservatively at over $250,- 
000.00. Mr. Ell Es has other investments In 
New York City real estate* bonds, stocks 
and mortgages to the amount of many more 
hundreds of thousands of dollars. Any bank 
or mercantile agency will tell you his guar- 
antee Is as good as gold. Tms is a success- 
ful man who wishes you for a Copartner as 
a Shareholder and Dividend Receiver in this 
Company, Remember, you will do business 
personally with Mr. Ellis in this matter.] 









A CLOSE SHAVE 



GIVES A FEELING OF 
DELIGHT TO EVERY MAN 



“THE GILLETTE" gives a CLOSE SHAVE without discomfort, 

without roughening the skin, without irritation, without creating rash, with- 
out cuts, and without loss of time, 

“THE GILLETTE " is the way to escape 
from barber shop waiting, wasting and torture, 

1 2 BLADES, 24 SHARP EDGES, EVERY BLADE WILL GIVE 
from 20 to 40 CLOSE, SMOOTH, COMFORTABLE SHAVES. 

Triple silver plated set, with t2 bladca J 

Quadruple gold plated set with monogram, l In Vet vet -Lined 

Special combinslipn act with hfuah and soap | Cases 

holder s, t 

IQ EXTRA BLADES 5Q CENTS. AT THIS NEW LOW PRICE, NO BLADES EXCHANGED 

Science has reached the acme of skill in the fusion, tempering, hardening and sharp- 
ening of these blades* The process is one of the wonders of the 20th century. The 
steel is of a quality as fine as a Damascus sword. 

The most simple and durable shaving device in the world. NO HINGES, NO CLASPS, 
NOSPBINGS, and nothing to learn or adjust. Simply lather and shave in four minutes time. 
Our new combination set with rasor, sonp-and brush holders in box is now ready, 

SOLO BY LEADING DRUG CUTLERY AND HARDWARE DEALERS 

Ask to see them, and for our booklet, or write us f r our special trial offer. 

Gillette Sales Company, Saw york' city: 



NO stropping.no honing. 
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[This article la third !n a serica on Wfta,i Occupation a Yuimif Man Should Choose.— Editor.] 

WHY A YOUNQ MAN SHOULD ENLIST 

IN THE NAVY 



BY GEORGE DEWEY, ADMIRAL OF THE NAVY 

It gives me much pleasure 10 comply with your request for my views on 
this subject. It is very near mv heart, for it is upon the voting men oi the 
country that we must depend for the defense of our country's honor on the sea; 
and when the advantages of enlistment are better known, there should be no 
lack of applicants for positions in our naval service. 

The naval career offers many advantages to a young man; hut primarily he 
should have a taste for the sea, and then, in order to rise, hi this career as in all 
others, he must apply himself diligently to acquiring all the details of a life full 
of interesting features, T he Navy needs active, intelligent young men, and to 
those who will devote themselves to learning their profession every encourage- 
ment is held out. 

Enlisting at seventeen years of age, the recruit at once becomes self-sup- 
porting; he is supplied with a complete outfit of clothing, and from that time 
until he dies, provided he remains in the service of the government, he is cared 
for in sickness or in health ; and after thirty years of service if he is still an 
enlisted man, or upon reaching the age of sixty -two if he holds a commission, 
he may retire and receive for the remainder of his life three- fourths of the sea 
pay to which he was entitled at the time of his retirement. 

The pay at first may seem small, when compared with what a brother may 
receive in civil life; but the young man should remember that in addition to his 
pay the government provides him with quarters and food* and that the naval 
life gives him an opportunity of visiting various pans of the world. This last 
consideration alone most counterbalance much ihat comes to a man in civil life, 
for there is nothing which broadens and educates as does travel. 

In August last, Lieutenant Ilenrv B. Soule, U. S. Navy, who entered the 
service as an enlisted man. wrote a letter which is so much in the line of this 
subject, “Why a Young Man Should Enlist in the Navy/’ that I quote the 
following: 

“My personal experience has been that no man who shows the least desire 
to learn and to improve himself in the nava] service will ever lack assistance 
from officers or enlisted men of longer experience. 

“No concern on shore offers more for the intelligence invested than does 
the Navy to the average American hoy. As the law stands today, a boy can 
enter the service at 17 years, reach warrant rank with a salary of from $1,220 
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to $i r 8oo a year by the time lie is 24 or 25 years of age, secure a commission in 
the line three years later, and enjoy the rank of full Lieutenant at the age of 30. 
From then on, his promotion is just as rapid and he will just as surely reach 
the grade of Rear-Admiral, as any other officer of similar rank. 

“Should a voting man lack the ambition or education to reach one of these 
higher grades (commissioned rank), he can still win out against his brother in 
civil life if he sticks to the service. During the thirty years an enlisted man is 
icq lured to serve before retirement, his pay will average $40 per month. He 
ought to save $30 of that if lie is as careful of his earnings as be would have to 
be in civil life, and should have $9,000 in the bank, not counting interest, when 
he is ready to retire at the age of 47, with $40 a month for the remainder of 
bis life. Can you beat that in the factory, in the store, or on the railroad?' 1 

But a young man should not be discouraged because he fails to obtain an 
officer's commission, nor must he expect to win this prize unless he devotes 
himself honestly to the work of preparation. The examinations are severe, 
and rightly so; for the voting man who pursues a course at the Nava! Academy 
has to work hard all of the time in order to obtain his commission, so it is but 
just that the young man whom we are considering should also have to work for it. 

A last consideration which ] trust will appeal to every American is the 
patriotic desire of a young man to serve his country. The deeds of naval 
officers have added many brilliant names to our country's roll of honor; and 
when a young man enters the Navy he may feel that it is quite possible his own 
name may sometime be added to the list. 






NOTABLE ENGLISH LOCOMOTIVES - - No. 2 




THE ROYAL ENGINE--To run this locomotive Is the height of ambition of every railroad engineer 
tn Great Britain. It Is used exclusively for drawing king Edward's special train. When In service an 
Inspector invariably rides with the engineer and fireman, None other Is permitted. The beauty ol the 
ponderous machine Is largely due to the entire absence ol ornament and visible parts. It was specially 
built to order, the ffteatest possible care belnjf taken In the .selection and testing of every piece that 
entered into its construction. The engine is capable of very high speed : As will be noticed from the 

Illustration It Is a center crank drive. 
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POPULAR MECHANICS 



A MECHANICAL WIZARD 



Harry Ilouditii, the International prison 
breaker and handcuff king, gave n remark- 
able demonstration in the United States jail 
at Washington, The warden of the prison 
invited him to make the test, Houdini was 
allowed first to examine the locks and doors 
and was then taken to a cell, anarch ed, 
stripped node, and in that condition was 
locked In another cell. The cel! containing 
his clothes was also locked. The apartment 
in which In' was left was the one which had 
been occupied for ten mouths by Guileuu, 
the assassin. 

The warden makes the following official 
statement: "Mr. Houdini Ip about two min- 
utes managed to escape from that cell, and 
then broke into tlic cell in which his cloth- 
ing was locked op. He then proceeded to 
release from their colls all the prisoners on 
the ground floor. There was positively no 
chance for any collusion or confederacy. Mr. 
Houdini accomplished all of the above-men- 
tioned fonts, in addition to putting on all 
his clothing, in twenty- one ml mites.’* 

I Tow was it done? That is precisely what 
the officials would like to know, for the con- 
dition of the test was that the expert should 
be left alone. 



BATTLESHIPS SHORT LIVED 



The battleship is short lived, Like some 
new garment which an ever-changing fash- 
ion puls aside as unfit for use although but 
little worn, so with the modern battleship. 
It is modern only a few short years and 
must then move down the line to make way 
for the newer, better, larger and faster 
ships. 

From the "Constitution” to the “Or agon” 
was a long step, but no other vessels of the 
American navy so attached themselves to 
the hearts of the people. During that long 
cruise from the Pacific to the Atlantic the 
daily question was "What of the "Oregon ?'’ 
And when without an hour's delay, with no 
stoppage of her machinery" while at sea. she 
reported for duty cleared for action and in 
fighting trim St did make the Yankees fool 
good. 

Rut the grand ship "Oregon* 1 has passed 
her meridian; she has now been assigned to 
home guard service, and Is ordered into the 
second class of defense, where for many 
years she will still be useful. 

The trip which the "Oregon" made was 
alone worth nil she cost, as a demonstration 



of the superiority of American machinery 
over all the world. 



BOARDS MADE OF GROUND CORK 

Cork In Its natural state is considered the 
most perfect non-conductor of heat and cold. 
A composition board consisting of cork and 
some adhesive materials to hold it together 
and render the product damp proof is now 
made. These boards corns in shies l ft. 
wide, Z ft. long and from 1 lu. to 4 In. thick. 
They can be easily sawed to fit; in fact can 
be worked up like ordinary lumber. 

The cork board is used in insulating all 
kinds of cold storage rooms, pipes, etc*,, and 
In houses, especially those constructed of 
Cement, 

« * » — 

NEED OF POSTAL CHECK SYSTEM 



There is n great and growing demand for 
a postal check system. What Is understood 
to be the beginning of a general movement 
In all large cities has already been put in 
operation 3n Chicago. The banks have 
formed a trust in which the large ones insist 
and the small ones dare not refuse to im- 
pose a system of heavy taxation on checks 
from other cities, It means a taxation on 
Chicago depositors amounting to hundreds 
of thousands of dollars annually. This at a 
time when the bank stocks arc from two to 
six times above par and several of them 
erecting million dollar edifices in which to do 
business, A charge of 10 cents on a 50-cent 
check is an Imposition, The banks and ex- 
press companies of the country will 
fight to the limit against a postal check or 
postal unto currency in small denomina- 
tions, but the mass of the people need It; 
they want it: and they are going to have 
St, Some of our congressmen will do well to 
profit 3 )t the lesson of recent events. The 
people will not permit themselves much 
longer to be ascii as mere voting machines 
to put in office men who are there for what 
there is in it for themselves regardless of 
the rights of the public. The sorting out 
process 3s well under way* and honesty In 
high places Is becoming more of a necessity 
every day, 

■» *» 

Acetylene searchlights were used on an 
English farm the past season, so that har- 
vesting might be carried on at night, says 
the Acetylene Journo!. A field of 15 acres 
was cut in less than half one night by two 
reapers each cutting a 6-ft swath. 
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PLANS TO CROSS OCEAN IN TEN HOURS 



Proposed Craft is a Roller Boat 800 Ft, Long to Travel 180 Miles an flour; 



T lie project of the roller boat is again be- 
ing exploited on n large scale, V, A. Knapp, 
the inventor, presented bis plans to the En- 
gineer’s Hub of Toronto. In bis address be 
reviewed bis former experience of a few 
years ago, and startled bis bearers with ibe 



of the circular prison. The demonstration 
was given in Toronto bay. and a trip made 
down the St. Lawrence to l’rescott, & dis- 
tance of 200 miles. Short paddles were 
placed at the middle of the boat to give a 
better purchase. Prominent engineers were 




Roller Boat That Traveled 2110 Miles 



announcement that it was possible to cross 
the Atlantic in 10 hours. 

The previous roller boat was 110 ft. long, 
operated by means of two locomotives run- 
ning on endless rails within the boat. These 
engines were placed one fit each end, and 
robed the boat forward, by climbing up In 
side just as a squirrel spins the wheels of 
his cage by mad attempts to ascend the bars 



emphatic In their predictions the craft would 
not advance, but only turn over in the water 
remaining in the same place, hi this they 
were wrong, and some old and supposed^ 
sound theories wore knocked to pieces. They 
said it would not roll, but It did roll, al- 
though the speed was less than expected 
and did not exceed 6 miles an hour. 

Mr. Knapp, who is a lawyer by occupation, 
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announced liia intention to build an- 
other n mi larger bout. 200 ft. in diameter 
ami 800 ft. long, which lie expects will 
cross tlie Atlantic in 10 hours; in other 
words the passenger can take breakfast la 
New York and eat an evening dinner in l>on- 
doiw The big cylinder is to be flitted with 
paddles, made of steel angles, 5 in. deep 
and extend tug its entire length. A speed 
of nearly 200 miles an hour would involve 
only 25 revolutions of the boat per minute. 

As to wind pressure Hr. Knapp asserts the 
boat will roll into the wind instead of push- 
ing dead against it. Steering will be ac- 
complished by means of rudders at each 
end. In the proposed boat I he steam tur- 
bine may be utilized which may easily be 
done by means of a driving gear at the end 
of the turbine shaft* 

Tiie Canadian Engineer says: 

At the present time he is engaged on the 
design and construction of a tubular boat 
at the ship yards of the Canadian Shipbuild- 
ing Company* Toronto* which it Is under- 
stood, will be ready for trial and operation 
in the spring of 1906. It Is fully expected 
that this new type of boat will revolution- 
ize the coal trade between Nova Scotia atul 
Ontario. 

A New York Inventor cornea to the front 
with a revival of the water jet boat which 
he states will drive a steamship at 100 miles 
an hour by means of gas engines. The 
scheme Is Imprac irable but illustrates the 
attention which high speed ocean travel la 
receiving in these days* 



AEROPLANE FALLS 300 FEET 



Charles Hamilton fell 300 ft* with his aero- 
plane at Ormond Reach, Florida, but sur- 
vives to try again. A rope 800 ft, 
long was fastened to a 60-hp. touring ear 




Ready for Flight 



and to the aeroplane, which resembles a 
mammoth box kite. When the car started 
the aeroplane rose like a bird and in a few 
Seconds wits 200 ft, in the air. The wind 
was blowing GO miles an hour and the sky 
craft rose to 300 ft. At this moment Ham- 
ilton lost his cap* the dropping of which 
was to he the signal for the tow-driver to 
stop. As the ear slowed down it looked as If 
the aeroplane was the stronger* for it pulled 
the ear backward on Its first speed notch. 
The plane gave a three-quarters dive, but 
righted* when the rope caught on a flag pole, 
The plane was not greatly damaged and 
Hamilton while rendered unconscious for a 
few minutes suffered no broken bones. He 
will hereafter use two 90- bp. cars in tow- 
ing. 

- — — — > 

FINEST NAVAL SCHOOL IN THE 
WORLD 

A great naval training station is being 
constructed at Lake Bluff, on the shore of 
Lake Michigan, a few miles north of 
Chicago* There will lie nothing In all the 
navies of the world to equal it, and $2,500,- 
00ft will have been spent when it is com- 
pleted* 

The school will accommodate i f 00Q men* 

and the finest naval training in the world 
will be given* Later the plan is to Increase 
the buildings to take care of 2*000 men. 
Everything that modern science can suggest 
will he provided to make the place attractive 
and healthful, and T*ake Michigan and the 
other great lakes will afford all necessary op- 
portunity for cruising* One or more mon-of- 
wiir will he attached to the station to pro- 
vide the real thing In learning how to work 
the guns and sail the ship. 

The American Navy gives its young men 
:i training In electricity, .steam, and navi- 
gation which cannot be secured anywhere 
else and pays them well for their time while 
learning. When their course Is completed 
in case they decide to return to private life 
they do so with n prestige, training and ex- 
perience which no college or school gives, 
and which enables them to secure the most 
desirable positions at good salaries. 

Unde Sum is a generous schoolmaster. 

Many young men seem to think it is neces- 
sary to have the assistance of some influen- 
tial congressman nr senator In order to Join 
the Navy. Such is not the ease at all. Re- 
cruiting officers frequently visit all the large 
cities and will gladly give full Information on 
request. 
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MECHANICAL CARICATURE PHOTOGRAPHS 



Extraordinary Results in Picture Making-- How It Is Done 



Guo of the latest and most striking results which have been 
produced in connection with the possibilities of modern pho- 
tography is the caricature photograph recently perfected by 
J. Ellas worth Hare, of Chicago. By the discovery of a practical 
application of a well known fact with regard to the nature of 
photographic films and their actions under the Influence of 
heat as well as the influence of certain well known chemicals 
iMi\ Mare has succeeded in producing perfect specimens of 
caricatures by a purely photograph ie process, When it is 
taken into r-o ns idem turn what mi important part photography 
on the one hand and caricature sketching on the other have 
played in the development of modern illustrating the impor- 
tance of the new discovery becomes at once apparent. 

As is well known to all photographers the ordinary photo* 
graphic plate is supplied with a collodion film which* under 
ordinary coa litions and at t..e ordinary tempera t ure» is firm 
and insoluble. Such a film naturally will produce upon expo* 
sure an exact impression. If the film is subjected to a mod- 
erate degree of licit, however, it will become soluble and run. 





Mechanics? Caricature of Mr. Bryan 



Dr. Mary Walker 
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In manufacturing ordinary photographic 
plates the collodion film is flowed unto a 
plate Unit has received a coat of gelatine. 
Ibis causes It to adhere firmly tu the glass 
plate. The caricature photograph, however, 
is produced l>y the use of what is known as 
a stripping plate, in which the film is flowed 
Onto a plate which has been merely edged 
with a gelatine coating. This leaves nil of 
the plate but the edge plain glass to which 
the gelatine does not adhere. By the use of 
a knife blade the film hi this kind of plate 
can be readily removed, which constitutes 
the first step in the process of caricature 
photography. 

By the application of heat from a gas 
lamp the film can be easily stretched into 
almost any conceivable shape, with the 
drawback, however, as any amateur can tes- 
tify* that the image is liable to be blurred 
and in fact hopelessly distorted. In order 
to control flic stretching in such a way as to 
get the desired result the film is treated with 
i\ chemical preparation the Ingredients of 
which sire a secret of the inventor of the 
process. Tn order to better illustrate the 
work, two characters of national reputation 
are selected, and who will readily be recog- 



nized by our readers: Mr. Bryan and Dr. 
Mary Walker, The degree of success which 
has been attained in applying this formula 
in accurately controlling the re-shaping of 
the image is shown lit the illustration repre- 
senting a man walking down the street. The 
figure of the man is represented in the pic- 
ture earient prized while all of the other ob- 
jects shown retain their novum! form, In 
the caricature of Dr. Walker, it will be no- 
ticed the steps are scarcely changed while 
the figure is extended to appear several 
times Its actual height. 

Applying this principle to a single figure 
of a human being any portion of the person 
may bo altered as desired, thus producing an 
accurate caricature. The possibilities are 
limited only to the ingenuity of the photog- 
rapher. One ear may be elongated; the nose 
extended to appear a foot In length while all 
the other features remain unchanged; one 
cheek can be inflated like a balloon, or the 
neck stretched to the size of a finger or 
drawn out larger than the body. 

Thus by the application of a series of 
simple principles we have a perfect speci- 
men of a caricature produced by purely 
mechanical means. 



NEW AMERICAN LOCOMOTIVE 



The illustration shows the new American 
type locomotive, several of which have been 
built for the Central Railroad of New Jersey. 
It is believed to be the heaviest yet built 
of this type. The service will be hauling a 
134-ton passenger train over heavy grades. 
The Wnlsehaert valve gear Is used. Cylin- 
ders are 19 by 26 ins.; weight of engine 
158.000 lbs,; boiler pressure 200 lbs,; height 
above rail 14 ft., Sti lus.; tank capacity 5.000 
gal. water. 12 tons coal. 



DISCOVERS LOST DREDGE 



A dredge-boat which cost $65*000 was 
sunk hi Lake Ontario during a storm on 
October 26, 1902. AM efforts to locate the 
dredge proved fruitless until a few weeks 
ngo when n fisherman who has long 
searched, found it in 7S ft. of water. He 
marked the place with a buoy and received 
the reward of $500. The dredge is 2*4 miles 
from shore and will he raised at once, when 
tf is hoped to determine the mysterious 
cause of its going down. 




heaviest Eofine ol Its Type Ever Built 



ELECTRIC HOUSE CHIMES 



Silver toned bells sounding sweet ch lines 
throughout the house is one of the luxuries 
which is now obtainable at a price within 



By touching an electric button the chimes 
may be made to play whenever wanted* as 
for instance while guests are being seated 
In the dining room and at such other times 
ns uiny be appropriate. 




Sliver Toned Bells 



tiie reach of the many, where formerly the 
cost of a singh' chime frequently amounted 
:o hundreds of dollars, The chimes may be 
placed iu any part of the house^ or core 
ceu led in out-of-the-way places, and the 
several sets operated electrically from one 
master clock. 

The chimes can be set to sound the quar- 
ter, or half hours, or only the hours, or by 
turning a switch, cut out of action entirely 
when not wanted. 

Small bells with exquisitely sweet tones 
are supplied for residences, and larger ones 
with farther reaching sound, for clubs, 
schools, or stores. By running wires to each 
room In a house a secondary dial will give 
the exact time in each room without any 
attention whatever. An occasional winding 
of the master clock does for alb 



FILLING FOR CRACKS IN FLOORS 



For filling cracks in floors boil paper pulp 
and fine sawdust together for several hours 
and mix with glue dissolved in linseed oil. 
Put on the filling and leave till partly dry, 
then cover with paraffin and smooth with a 
hot Iron. 

— ♦ ** 

HAULING LOGS IN COLORADO 



Hauling heavy loads with traction engines 
is far more common in the far West than 
elsewhere in this country. The illustra- 
tion shows a wagon train loaded with 70 
tons of logs, drawn by a steam traction 
motor, 




Wagon Train Loaded ^ilh 70 Tons of Logs 
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MODEL RAILWAY ON BANQUET 
TABLE 



At the close of a banquet given by the 
Maharajah of Gwalior to the Prince of 
Wales, who is now touring 1ml i a, a center- 
piece in the form of a temple and decorated 
with electric lamps and flowers was hoisted 




Locomotive and Train 8 Ft* Long 



to the ceiling by pulleys and revealed a per- 
fect model railway uu the table underneath. 
The locomotive and train were 8 ft. long 
and the cars ear rim 1 decanters, cigars, cig- 
arettes a ml matches. 

The train was started by closing a circuit, 
one point of which was a flat spring, As 
long as this was held down by weight the 
train moved, but the lifting of a decanter 
or box of cigars resting on the spring al- 
lowed the spring to act, thus brooking the 
circuit and stopping the train. 



ELEVATED CAR ATTRACTS COM 
PASS NEEDLE 



A short time ago while passing along 
Third avenue, New York, 1 peeped into a 
show window that contained a mariners' 
compass and observed the magnetic 
needle In an oscillating movement, which, 
to my astonishment, proved to he caused 
by the passing elevated trains* These 
trains usually consist of six cars each, 
every other car being without a motor. 

As soon as a train approached the needle 
would he attracted toward the first car, 
then as it passed, toward the next car with 
a motor, and so on until the last car had 
passed, when it would remain pointed 
toward the train until It was a hundred 
yards off, Then aa the magnetizing forces 



from the train diminished the needle 
would gradually return toward the north 
pole. 

The train on tins occasion, wag going due 
south. No movement of the needle was no- 
ticeable when trains from the south were 
passing, as the thoroughfare at this point Is 
very wide,— Contributed by Charles Wes- 
low, Harrison, X. J. 



STEEL TELEPHONE TOWERS AT 
KANSAS CITY 

Steel towers 80 ft. high, arc used at Kan- 
sas City, Mo., for suspend! tig the long dis- 
tance telephone wires over the Missouri 




(tottcHwjW.O P,r,rwH- Gue, 

Steel Telephone Tower 



river. The span is 1335 ft* and fifty 
No. S steel wires are used; they are the di- 
rect wires from Kansas City to Omaha and 
Chicago of the Missouri & Kansas Telephone 
Co. The wires i£ dead end*’ on a steel terminal 
about 700 feet beyond the towers, and are 
at a sufficient elevation over the river to 
clear the smoke stacks of river steamers. 



STEAM AUTO AMBULANCES FOR 
THE ARMY 



The first important change since the Civil 
War in facilities for removing dead and 
wounded men from the battlefield has been 
made by the United States War Department 
in the adoption of a new steam automobile 
army ambulance. One of the machines Lias 
been under test for the past few weeks at 
Fort Myer, Ym It is an 18-lip, car, with the 
regulation touring-car chassis, upon which is 
mounted a body in the form of a miniature 
hospital. 

From the high top fall heavy curtains 
bearing the emblem of the red cross. With- 
in are tvvo long seats, which are folded up 



DRY DOCK SAILING SAFELY 



The great floating dry -dock, the Dewey, de- 
scribed recently in this magazine, and which 
is making the longest trip ever attempted by 
such a craft, is proceeding safely and sat- 
isfactorily on its way to Manila, The Suck 
cany] has already been w idened to permit of 
ils passage. The canal will be closed to all 
other vessels while the Dewey is going 
til rough. 

Daily reports by wireless telegraph keep 
the Xavy Department advised of the progress 
made. 

In connection w ith this remarkable trip. 
It is more interesting than satisfactory to 
learn that the three vessels towing the dock 




Placing the Wounded on Stretchers in a U. IS* Army Auto Ambulance 



against the wall when wounded soldiers are 
to be carried. Then heavy oak polos, or 
standards, are unhooked from the celling 
and set in place in the middle of the car, 
dividing it into two compartments. Two 
stretchers can be placed on the floor of the 
car and two above, like the upper berths in 
a sleeping car. These upper stretchers are 
supported on one side by hooks In the polos 
and on the wall side by leather straps. 
There is a step at the rear of the car for the 
ambulance surgeon and room on the driver's 
seat for two medical attendants. 

Steam was chosen for power for several 
Important reasons: Steam autos are good 

hill-climbers, they are dependable In any 
w r eat her and very free from vibration, an 
important consideration In moving wounded 
men. In tests the machine traveled over 
plowed ground at the rate of sl.v mi leu an 
hour, and behaved splendidly under several 
high-speed trials. 



are all British built, and that the great 
steel lmw'sers used wore also made in Eng- 
land, The firm which imported the towing 
lines paid freight, duty and insurance and 
then furnished them for $1,000 less than 
American manufacturers bkl. Of the tow T - 
ing vessels the Washington Post says; 
"Here is a magnificent American production, 
planned by American brains mid built of 
American materials with American hands, 
and conveyed to an American possession by 
British vessels! Here is a theme for the 
champion of American ships. It is not a 
condition to be proud of.*' 

4 * » * — 

The British postal department will not 
transmit mail {postcards, etc.) enclosed in 
transparent envelopes w ith the address w rit- 
ten on the eon tents. Such mall is too diffi- 
cult to sort. The practice has been greatly 
in vogue In Canada, but will probably he 
prohibited in the domestic mails there, also. 



PAPER MAKING A GREAT INDUSTRY 




The Digesters 



Requiring Much Skill, Ability and Capital 



To compare a paper mill completed in 
190+1 with the small establishments culled 
by that name fifty years ago is like compar- 
ing the Sunday editions of a great metropol- 
itan daily with a hack woods country week- 
ly, l'aper as made to-day requires large 
capital, a single mill often costing as high 
as $I,Q0O»OQQ, and built to make only one 
class of paper at that. Machinery of great 
size and weight, but built with the nicety of 
a watch is required, and in the operation of 
the plant, expert paper men and chemists 
whose experience has cost years of study 
and thousands of dollars. 

The art of paper making is not found in 
books, nor taught in any other school hut 
in the mill itself* Like the making of steel, 
success depends very largely upon the judg- 
ment of the workmen, for the very condi- 
tion of the atmosphere enters largely into 
the quality of the product As n matter of 
fact, with the exception of the most ex- 
pensive papers, the same men, using the 
same materials* and the same m i chine rare- 
ly are able to make next week exactly the 
same sheet they turned out a week ago. 
The layman can detect no difference, even 
the expert may find it difficult to distinguish 
between the two, but nevertheless there Is a 
difference. 

When the manufacture of the vari- 
ous kinds of paper was in its infancy 
In the United states, some mills turned 
nut but 290 !bs. in an en- 
tire day. A mill seldom 
employed over a dozen 
men and paper makers 



Paper Coming Out oi Machine 




were a transient class who Lacked steady 
employment, Rag.s were so scarce that 
they sold as high as 10 or 15 cents a 
pound, and other materials from which 
paper could he made were then practically 
unknown. Three things have been respon- 
sible for the change which marks the enor- 
mous present-day production— a production 
which in value amounts to $127,000,000 an- 
nually. In the first place there has been a 
generous increase in the supply of rags. 
Second, the introduction of- wood palp to 
take the place of rags; and, third, the in- 
troduction of machinery which will turn out 
welis of paper at the rate of 300 to 500 ft 
per minute. 

Even after the introduction of pulp for 
the making of newspaper, rags were for a 
long time used altogether in the manufac- 
ture of book and writing papers, 
hut to day wood pulp has entered 
this department also, with excel- 
lent results, and is growing fn 
favor. The method or obtaining 
rags is well known to all. Collect- 
ing, sorting, haling and shipping is 
the story in a nut shell, A queer 
fact about these rags, too: Several 
tons of the same kind of rags are 
worth more per pound than a few 
hundred pounds. 

The raw material for the wood 
pulp mills is chiefly spruce and pop- 
lar. On arriving at the pulp mills 
from the forests, the spruce logs 
arc cut Into short lengths and 
the bark removed. Next they are 
cut into chips and the chips 
go to digester tanks in which they 
are cooked with sulphuric acid. In one di- 
gester 10 to 12 tons of pulp are produced ill 
a day. The pulp is next bleached and 
washed in tubs, after which it goes into 
beating machines, where it is thoroughly cut 
tip and mixed by means of mechanical 
knives* and where both the coloring and 
sizing arc added, A soda fibre l* produced 
from softer woods, such as poplar, by the 
use of a solution of caustic soda in Ihc di- 
gesters Instead of sulphuric acid. These two 
fibres represent the chemical methods of 
producing pulp, A mechanical pulp is also 
made by bolding the logs of wood against 
a grindstone. 

Pulp mills may be operated entirely sep- 
arate from a paper mill, and, in fact, there 
are nearly a hundred of them in the United 
States which manufacture pulp for sale, 
while, of course, in other cases it Is made 
by the same mill that makes the finished 



paper. By pressing some of the moisture 
from the pulp, when so desired, it can be 
made into sheets until such time as it Is to 
be used in the paper machines. Where made 
at the paper mill it goes from the heaters 
into what ure known as ''stuff chests' 1 and 
is kept agitated until it cornea time to 
pump it onto the paper machines. 

The pulp goes onto ihe great modern paper 
machines spread upon a moving endless 
wire cloth. This is supported by a series 
of metal rollers which are so set as to main- 
tain a perfectly even surface. .Simultaneous- 
ly with the moving of the pulp upon the 
endless wire cloth, the fibres are made to 
interlace by means of a lateral motion of 
the roils, and the water which carries the 
pulp in suspension gradually passes through 
the meshes of the cloth. At a certain point 



in the machine, the web of pulp leaves the 
wire doth for metal rolls covered with 
woolen felt. After being carried between 
the mils of several presses tt comes in 
contact with boated cylinders which are for 
drying. 

The paper \$ now ready for Its glazed sur- 
face, which is obtained with the calenders — 
iiiiLclihicH with metal rolls arranged in sev- 
eral tiers. Between the rolls the paper 
passes under pressure. The widest paper 
machines of the present day produce webs 
of paper 165 inches wide, mid at the rate 
of 40 tons every twenty Tour hours. Widths 
of Uiis kind can* of course* lie slit into nar- 
rower ones and rewound— another inech ni- 
ical operation. 

That which is to he fine writing and l ook 
papers requires a higher gloss than 3s given 
it by the calenders and Ibis is obtained by 
super calenders where the rolls are alternate- 
ly of compressed paper and iron. From the 




Machines that Cut the Paper Intn Sheets 



superea lenders the paper which is to be 
ruled or which is to he packed and shipped 
In sheets, is taken to a cutting machine. 
From the rolls it is fed into this machine 
and an arrangement of continuous tapes de- 
livers it to a table In the sized sheets de- 
sired- Here each sheet is inspected with 




Putting On the Finish 



great rapidity and each soiled or defective 
one thrown out. 

Perhaps the most interesting mechanical 
device in connection with the entire process 
of the making of writing paper is the auto- 
matic ruling machine. Piles of paper in large 
sheets are placed at one end of tills machine. 
The ink receptacles are filled with the color 
of Ink desired and the machine is put in 
motion. Mechanical fingers carefully and 
rapidly lift each sheet from the pile to l>e 
ruled separately and feed it onto tapes which 
carry it between tiny wheels, the edges of 
which act as pens. The upper series of 
wheels through which it passes rule one 
aide of the paper while the lower series sim- 
ultaneously rule the other, and the ruled 
paper is promptly delivered at the opposite 
end of the machine without the touch of a 



human hand. When desired another ma- 
chine makes the necessary folds and creases 
for the small double sheets of letter paper. 

The amount of capital represented in the 
paper industry of this country to-day is 
close to $200,000,000. Some 50,000 people de- 
pend upon it for a livelihood and the num- 
ber of establishments engaged ]n either the 
[blip or paper industry, or both, is about 775, 
The per capita consumption of paper is 56 
llis., according to the last census report, Our 
annual exports of paper exceed $6,000,000 in 
value and our imports are close to $4,000,- 
000 - 

America is a land of paper. 

— — - — « - » — — — 

TELEGRAPH LINE 6,600 MILES 
LONG 



An unusual feat in telegraphing was ac- 
complished recently in Australia, This con- 
sisted In transmitting messages over a dis- 
tance of 6-600 miles, Broome, on the ex* 
treme west coast of Australia was con- 
nected to Cape York, on the extreme north- 
east over the line shown in the Illustration. 
“Communication was maintained for 15 




minutes at a key speed of 20 words per 
minute, without any indication of lag in the 
signals," states the Electrical Magazine, Lon- 
don. 

» * ♦ 

BALLOON CAUSES SHORT CIRCUIT 



One of the strangest of causes of a short 
circuit, is reported from Vienna* A balloon 
descended in a neighboring village, and let 
down Its anchor rope in order to give some 
mail to he posted. This done, the rope was 
released, nod in rising caught upon some 
electrical conductors carrying current at 
15,000 volts. The result was a remarkable 
display of fireworks and the disabling of 
the electric system for several hours. 
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WELLMAN NORTH=POLAR AIRSHIP VOYAGE 

DECLARED POSSIBLE 



By Carl E* Myers* Aeronautic Engineer 

I am of the opinion that the north-polar airship voyage projected by Mr. Walter 
Wellman for the Chicago Record-Herald, with 31. Santo, -Dumont a# pilot, in an airship 
to be built by M. Godard , of Paris, France , will be successful. 

This critk'iHEu from tilt? viewpoint of a consulting ami constructive aeronautic engi- 
neer of 27 years 1 continuous experience should have the more weight because I own 
lg a certain prejudice against north-polar expeditions, hosed upon extensive reading of 
past adventures in the polar regions by various means, including the Ill-fated Andrfe 
iMlkKUi attempt. 

While i do not favor polar expeditions as a whole* because of waste of life and 




Carl E- Myers 



Walter Wellman 




money without com mens urate results, I am distinctly in favor of well planned aeronautic 
efforts to discover the poles, if discover them we must, and with equipage In every way 
as complete In its line as previous polar marine expe- 



Among such equipment 1 
balloon, which 1 considered 
reach the pole except by the 
ri-ed there must be provided 
steering appliances and a 



dittoes have provided, 
do not include the Andrfie 
woefully inadequate to 
most limited chance. To suc- 
co n i pet en t p rope 31 i n g n ud 
gas vessel more impervious 
Andrf-e balloon, 
absolutely gas-tight balloon, 
adjustment of equilibrium 
or ballast as the vessel ex- 
and shrinks by cold or 
ager will expect success 
cannot be even “bailed out,” 
or rudder. Such was An- 
frozen north without a 
attempt should have been 
sons by the flight of th on- 



to hydrogen than was the 
Of first consequence is tile 
with facilities for automatic 
in air, avoiding loss of gas 
pa lids by beat or altitude 
leaks. Surely no sea voy 
with n leaky vessel, which 



ably marked, to learn the 
the coast surveys are pro- 
ties to aid In preparing sea 



Santns-Oumont 



Mild is unprovided with oar 
drfe’s balloon, to tempt the 
guide, Such a wind-blown 
prefaced during several sea- 
sands of toy balloons suit- 
course of aerial currents, ms 
vided with floating bot- 
navigation charts. 



Civeu a tight gas vessel, Mr, Wellman's previous polar experience should tit him for 
polar nd venturing, as M . Dumont's experience tits him for aerial adventure and his prae- i 
tke with large and powerful airships ills him for supervising such constructions if 
confuted to lines entirely within Ida experience. Whatever novelties in structure or 
principle are imroduced should be well tried In favorable or safe localities before tempt- 
ing the polar regions beyond recall or repair. Anything cither wise would lie folly* 

I consider Alberto juntos- Dumont as one of the few individuals possessing ideas 
derived from airship experiences making him competent to pilot this acro-polnr vessel. 
Most of the popular theories ou aerial navigation are Incompetent, if not blundering, and 
they lark proof in practice. 

Without going into details at this rime regarding equipment, I am, from the atten- 
tion which I have given this matter during many years past, eon Meat that the average 
chances with the propelled airship expedition are about ten to one in its favor compared 
with expeditions based on any previous attempt. Among such 1 do not clues the AudrCe 
balloon, which had not even the ghost of a chance. As l have no present knowledge of 
exact appliances to he included in the coming expedition, I can not bo more certain 
of results, but 1 have every confidence in belief that with the facilities and experience 
existing already in America, an American acro-pol&r expedition could be created and 
operated even more certainly than with European constructions, and in much less time. 

We have combined in the United States the best constructive talent and facilities 
la nil the world, unhampered hy old methods, or old time systems which follow beaten 
tracks and Ideas instead of cutting across lots. The one feature which has made Santos- 
Dumont most successful has been hiss deviation from old time aeronautics, to the amaze- 
ment of his French cons true to ra by his aeronautic heresies* Because of these heresies 
.md ihe testing of them he has acquired an unusual experience and established confi- 
dence In air navigation where it did not exist before. 

t have had ;i kindred opportunity in America for such experiments with no restraint 
whatever, till there now worms no impediment, save one. The simple reason why such j 
Influential results have not been attained In America as In Europe, and earlier inaug- 
urated, is chiefly waul of pow er, The development of aerial navigation In its widest 
sense rests only ou the attainment of requisite power. That power is— the "almighty 
dollar/’ With it any project cart be floated, and it is the only present impediment to 
aeronautical supremacy In America. 

Had Santos- ID uni on t been merely an impecunious inventor, like most airship fanat- 
ics and balloon a lies in America, delving for dally bread, his success would have 
lingered in wailing on his hampered opportunities. Fortunately he bad the power in 
hand. He deserves the utmost credit for having launched it In air* to return to his hand 
like a well-flung boomerang. A greater reward awaits any American of wealth who 
shall use it to the exploding of aeronautics* as 1 have repeated by tongue and pen these 
many years past. 

Surely none has demanded that aerial navigation should appear or it would hard 
appeared on demand. The time certainly is ripe for aerial adventuring. There is the 
entire aerial realm to rouquer—the portals at your very doors, 

A hundredth or a thousandth part of the means spent already in polar voyaging by 
sea and Ice would have accomplished polar discovery by airships ore thlsf It seems 
to mo that nothing but accident pure and simple can prevent Air. Wellman’s accomplish- 
ing this result if provided with such aerial equipment as Is now at hand, or readily 
to be created at command* 

The encouragement of such expedition by the Chicago Record-Herald is ou a line 
with our pioneer news organs of the day. and as n financial speculation it can not fail 
of success. The World moves. Fifteen years ago I attempted to inspire New York and 
San Francisco newspapers with the Idea of a trails* continental airship voyage, but 
got no encouragement, I had then built seven airships. 1 have built twelve more since. 
One of these in 1900 flew 700 miles. It made 120 voyages of a half hour each, describing 
all possible aerial evolutions, and returned to the port of departure each time, on a time 
schedule and dork. Its track through the air was followed, more slowly, by a huud-ai id- 
font screw -propelled airship each day during five weeks’ continuous daily experimenting. 

Not one single development of novelty embraced in these flights has since been 



demanded by the public, and therefore remains unwrought. Then? has been no field for 
them. The machine* which 1 have built since are mere child's play, to amuse the pub- 
lic, whose amusement is die only public demand for airships or air navigation in 
America. The last of these was operated at the state Fair, Syracuse, X, V., September, 
15)05, in presence of 60,000 spectators. In November following, it made a journey of 
2,000 miles from my balloon farm at Frankfort, N. V. 4 to San Antonio, Texas, enclosed 
in two trunks. When expanded to a length of 54 feet and It! feet diameter, with a high 
speed motor, screw propeller and guiding planes, with myself on hoard, it amused 10G f ~ 
000 spectators during a ten days' fair and came back home 2,000 miles again in two 
trunks as common baggage* 

This does not represent the status of air navigation, It only represents the present 
public demand, There is no other demand for air navigation till public or private 
sources or necessities warrant it. 

Meanwhile I not only believe in the easy possibilities of aero-polar discovery, but 
know them. 



TROLLEY BOAT AT NIAGARA 




Trolley Boat to Disperse Floating ice at Niagara Falls Power Plant 



The power company at Niagara Falls has 
built and put in operation a trolley boat. 
This unusual craft is 2a ft. long, 10 ft. wide, 
and has a draft of 3^ ft It is propelled by 
an ordinary street car motor; and a street 
car controller is used. Two overhead wires 
— one for the return current — are suspended 
40 ft. above the water, mid the wires lead- 
ing from the trolley to the boat are long 
enough to enable the boat to go to any part 
of the canal which supplies water to the 
power station, and which is 400 feet in 



length. The motor is geared to the propeller 
shaft in the ratio of 61 to 18. The boat is 
strongly I unit as hs work is to break the 
ice in the canal and Insure a free supply of 
water for the turbines. 



Steel kegs are now used by a manufac- 
turer as receptacles for white lead. The keg 
prevents the lend from drying out, is non- 
collapsible, closes tightly, requires no coop- 
ering, lessens the fire risk and can be used 
after the lead is removed. 



MOST POWERFUL WIRELESS 
STATION EVER BUILT 



Will Soon Connect Pacific Coast with Honolulu 
■anJ May Reach the Orient 



About the Unit- tilts roaches our readers 
service will be inaugurated but ween the Pa* 
clflc const and Honolulu by means of the 
largest wireless telegraph station ever built, 
Tlie work has been done by u local company, 
which already has connected some lift ecu 




nr*.*/. ■ l 



Tower* 300 Ft. High 

coast points by wireless system. This new 
station is built on the top of Mt. Tomnlplas, 
2, GOO ft. above the sea, and 15 miles from 
Sail Francisco. The station includes two 
towers, each 300 ft. high, triangular struc- 
tures tapering from 20 ft. at the base to 4 
ft. at the top. The towers are of Oregon 
pine and oak, resting on n cement base and 
guyed with steel cables. Sis hundred tons 
of rock were blasted away to make the plat- 
form. The towers were first lmilt at sea 
level then taken down and shipped by rail 
to the summit and set up again. Three thou- 
sand pounds of copper wire are stretched be- 
tween the towers. The largest induction 
coil ever built is installed in the station. 
Two thousand miles of No. 3t> silk Insulated 



copper wire, wound on a core 1G ft. long, 
was need* the completed coil weighing 4 
tons, producing a spark 15 ft, long and as 
large as a man’s body, its capacity Is ex- 
pected to be 500,000 volts. More than a ton 
of specially prepared beeswax paper was 
used in insulating, The station is expected to 
be able to pick up vessels on the Pacific 
within a range of 2,500 miles, and ns soon 
an similar stations are completed at Hono- 
lulu, Philippi no Islands and the coast of 
China, the Pacific ocean gap will bo filled. 
While private enterprise is busy tlie govern- 
ment has not been idle. 

Very recently the United States govern* 
muiit has authorized Use erection of lofty 
wireless telegraph lowers at several im- 
portant points on the Pacific Coast— notably 
at Mare Island Xnvy Yard, ait the Naval 
Training School on Coat Island, at lleneeln 
J hi trucks, California, and at Brenieuton Na- 
val Station, Washington. The new wireless 
system Is to be very generally used in the 
future by the War Department. 

Pacific Const army officers are greatly In- 
terested in the announcement of General 
Greeley, Chief U. S. Signal Officer, that, as a 
result of exhaustive experiments, receivers 
have been perfected that will enable the 
army to Intercept and read the messages 
sent by any system of wireless telegraphy 
now In use. With the receivers In question 
the United States Signal Corps claims to 
have placed Its code of secret in ter- commun- 
ication ahead of that of the naval system. 
The invention Is absolutely secret, and is to 
remain so 

At the present time the United States 
Navy uses three systems of wireless teleg- 
raphy, viz.i the Fessenden, tlie Arco-Slaby 
and Hit 1 T)e Forrest. With the new Invention 
of the Army Signal Corps, the messages sent 
by any of the warships can be intercepted 
and used. It Is understood that the army 
will install the improved wireless receivers 
in every fort in the country. 

Pacific Coast army officers assert that the 
invention places the army in a position to 
cause considerable trouble to any foreign 
government hi the event of a clash, and tlie 
news of the Invention abroad will doubtless 
attract very great interest in military and 
naval circles of foreign powers. 

The California naval militia people are all 
earnestly hoping that ( engross will pass tlie 
hill now pending* which proposes to have n 
reserve force which may be called out in 
time of war, and to place the naval militia 
fin n sound and more practical basis. 



POPULAR CHEMISTRY 

By Max 1). Slimmer, H. A., Pli* D. 



Depart rat n t will appieur i fcularly in Lii c* future sna will fivrjtASu talks on cheimlcal 
subjects of penerul internet written In utiaclrmlrtc turns tt&Jf* "*0 time you can understand It." It la 
hoped that the rindem of i'opulnr Ke^lmntfH will ;i.-;:-3.hc U j in anftkjtj^ LbiH sertlon or the irmnazlllfl 
B? helpful H.S possible and with this i?ml li L vlow miik^sti U>n* am to articles of interest or Inquire 
on chemical suhjetia will Lilwrtya 1 j* appreciau>d< In ihi* connection its editor will be pleaded Lo 
anuuor for our readers questions that may be addressed to Is in- Should thfi questions Involve 
analytical work or extended icsearrh for which a dtar^e should be made, sul-Ii work will tu>t be 
undertaken, nor :my liability Inctnrretl for payment for same without fh-fet submitting the price 
L(M(] s-celiloy positive Instruction* to proceed. Address all IncuilrleB w r lth self -addressed and 
stamped eavKlupt to Dr. Mhte D. slimmer, ^ .j> 7 Dearborn Street. CtiicatfO- 



LUBRICAT10N 

When two bodies are brought solidly in 
contact, resistance is offered to their rela- 
tive motion. Thin resistance is known as 
friction. Frictional resistance varies great- 
ly with different materials, being least be- 
tween polished and hard, and greatest be- 
tween soft and rough surfaces. It is duo 
to the interlocking 1 of projecting particles 
Upon surfaces in contact; the power neces- 
sary in overcoming friction is used In un- 
locking or fearing apart these projecting 
particles. When such projections are forci- 
bly broken oft\ abrasion or wear is the re- 
sult, Friction between surfaces of unequal 
hardness results in abrasion of softer sur- 
faces. Friction due to the interlocking of 
projecting particles is naturally greater In 
rough than in smooth materials. There is 
another sort of friction found among very 
smooth materials. This is due to what is 
known as the cohesion or ad lies ion of the 
materials in question, and Is greatest be- 
tween absolutely smooth surfaces composed 
of similar materials* 

It has long been known that when two 
absolutely smooth surfaces are brought into 
very intimate contact, an actual welding of 
the materials composing them may result. 
For Instance: Two sheets of glass ground 

absolutely true and perfectly clean, when 
brought together, will adhere with such 
force that they can only be separated by 
breaking. That this is not due to atmos- 
pheric pressure is shown by the fact that 
the same results arc attained in n vacuum. 
To what extent such welding can take place 
is shown by the following experiment per- 
formed by Mr. Robert Austin. A rod of 
absolutely pure lead was placed upon a 
sheet of gold and brought into Intimate con- 
tact by pressure* At the end of three days 
It was found that particles of the gold had 
actually diffused into the lead for a distance 
of some Inches. 

Dissimilar materials do not adhere as 



readily as? do similar ones. For ibis reason 
it is customary that the axle be of different 
mat ciial from the bearing. As a rule, the 
axle is stecU while the hearing Is some soft- 
er material which can be readily replaced 
when worn out. 

Materials used for reducing friction are 
known as lubricants; they may for conven- 
ience be divided into two classes, solid, 
semi-solid and liquid. The first clues con- 
sists principally of mineral materials, such 
as graphite and steatite. The second nod 
third classes are composed of animal and 
vegetable materials as well as of substances 
of mineral origin. Tn general, n material lo 
be a good lubricant must hate certain prop- 
erties. 

1, Yinfmltit or fluidity .— This property of 
lubricating material is commonly measured 
by the number of seconds required for a 
given amount of the same to pass through 
a narrow opening of standard size under 
definite conditions. Experiments have 
shown that the best lubricant for any spe- 
cific purpose Is the one Laving just sufficient 
viscosity to keep tlie bearing surfaces apart, 
Material of higher viscosity, instead of re- 
ducing the driving power required, may act- 
ually increase it. As the viscosity varies 
with temperature it is always necessary 
that oil should be tested for viscosity at the 
temperature at which it is to be used. 

2 , Freedom from tcmleney to change under 
the influence of mV.— Such changes are of 
two sorts, gumming and spontaneous ig- 
nition. When oils are exposed to the air 
that absorbs oxygen they grow thicker. This 
action is a true oxydfltton, and in cases 
whore the oil Is finally divided enough, &£ for 
instance in oily cotton waste, may become 
so rapid as to cause the same to burst info 
flames, Oils that absorb much oxygen are 
known as drying oils, and should never be 
used for lubricating purposes* Linseed oil, 
com oil and all fish oils with the exception 
of sperm oil. belong to this class and gum 





readily, The gumming of oils not only in- 
creases t heir viscosity to a marked degree, 
thus being an additional load mi the ma- 
chinery, but also necessitates frequent (rimm- 
ing of the bearings, Mineral oils do not 
absorb oxygon, therefore, do not gum or 
give rise to spoutn neons combustion, as do 
those of animal and vegetable origin, 

3, Avidity . — Acidity of lubricating mate- 
rials Is to be carefully avoided at all times, 
as all adds attack metal, causing roughing 
of the bearing surfaces and increasing fric- 
tion, The acids of mineral oils is due to 
faulty manufacture, insufficient care having 
been taken to remove all the acid used in 
refining the same. Animal and vegetable 
oils are combinations of so called fatty adds 
with glycerine, and on exposure to air ami 
moisture, particularly at high temperatures, 
they split up* For this reason it is never 
advisable to use anything but purr mineral 



oils in places where moisture ami high te ;t- 
pmitures prevail, 

4. StnhUihj ttjivard tvmin:ratnrr r Iwttffcs.- — 
In this connection the volatility, flashing 
point, and point of solidification are of Im- 
portance. Tiie volatility of an oil must not 
be so low that the oil evaporates while In 
use for ordinary lubricating purposes. The 
oil should sliow no loss of weight after ten 
hours ill a temperature of 212 degrees Fahr- 
enheit Cylinder oils should naturally he 
tested Jit a higher temperature. The flash 
and firing point of oil should be sufficiently 
high to assure one of freedom from burning 
or charring when used at high temperatures. 
The flash also enables one to judge of the 
volatility of oil, the lower flic flashing point, 
the more volatile the oil is. The point of 
solidification of lubricating materials should 
be low enough so that the oil remains liquid 
under ail conditions of use. 



STEEL RAILWAY INSPECTION 
MOTOR CAR 



A new car for railway inspection work 
for either summer or winter is run by a 12- 
hp, gasoline engine and can he operated at 
any speed up to 35 miles per hour ahead 
and 12 miles per hour reverse. The frame 
of the car is made of steel and it is fitted 




i 'vu-rtwj ft&fcufei M*'3& Jc 0& 

Inspection Motor Car 



up with leather upholstered seats, glass 
front and canopy top. The rear seats can 
be removed to make spare for material or 
packages, The weight of the car is 1,650 

LI is. 



The tolal railroad mileage of the world Is 
510,740. 



NEW KIND OF GRAFTING IN 
WASHINGTON 



Membranes from rabbits' eyes have been 
grafted on flic eyes of a Washington, J>. C.. 
man In the hope of restoring his sight, 
which hr lost two yours ago when a high- 
wayman dashed a solution of concentrated 
lye in his face. The conjunctiva mem- 
branes from the rabbit were sewed under 
the lids with a delicate needle, and promis- 
ing results have followed, though success 
will not he assured for several months, sight 
returning gradually, if at all. 



ELECTRIC SIGNAL MAPS 



The District Railway of England has 
adopted a novel signaling system by which 
the signalman may watch the progress of 
the train during its passage l li rough the sec- 
tion under Ids control, A complete diagram 
of the section, showing tracks, switches, etc.. 
Is placed in tho tower facing the signalman, 
and electric 1 lights behind the diagram show 
the position of tho train until it has passed 
into tho next section, 

— — 

To distinguish steel from iron apply a drop 
of nitric acid and let It remain for a moment 
then rhise with wafer, if the metal [s Iron] 
a whitish-grey spot will remain 5 if steel, a 
black stain. 
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PAY ADMITTANCE FARE ON MON- 
TREAL STREET CARS 



111 Mont ven I, Canada* passengers now pay 
their fare before they enter the ear* This 

gi ves t h e 
co nd ue t □ r 
no occasion 
to enter the 
c a r n u d 
leaves him 
always on 
the rear 
plat for cl 
There is no 
front en- 
trance. hence all the passengers must enter 
and leave the oar by the rear door. In fart 
there are two rear doors, one through which 
the passenger enters, and the other used 
exclusively for exit. As a part of this sys- 
tem the rear platform is unusually large and 
provided with guide rails which separate 
the getters-on from the getters-off. This 
not only prevents confusion, hut saves much 
time. 



The manner of collecting the fare is de- 
cidedly uuiijue. Under no circumstances can 
the conductor touch the fare, which must 
be deposited by the passenger in u fare box, 
which is presented as the passenger enters 
the door of the car* The conductor will 
make change, nr sell tickets blit the passen- 
ger deposits the fare, whichever it may be, 
in the box. The coin or ticket docs not fall 
until the conductor presses a button; this 
gives opportunity to see if the amount is 
correct and the coin genuine. When once 
the coin drops it cannot be removed ex- 
cept at the company's office. After the 
cashiers count the day's receipts the count 
is checked by weighing tile different coins 
and also the tickets. The public good-na- 
turedly refer to the fare box as the "tea- 
pot/ 1 

4 ^ 

The total eon! production of the world Is 
now about 7$0 million tons per year. Of 
this England and possessions produce rather 
less than a third and the United States 
something more than a third. 




•# 

SCHOOL FOR MARINE STOKERS 




English Training School (or Stokers 

A school for training stokers has been es- serve as the school and has just gone into 

taf dished at Portsmouth, England. The commission. The illustration shows the re- 

steam ship "Nelson’* has been littcd up to emits marching on board. 




MOW TO MAKE A HOTBED 



Either a temporary or a permanent hot- 
bed is quite simple to make and will hasten 
the blooming sens mi of garden animate a 
number of weeks. For the temporary hot 
bed place fermenting stable manure with a 
small amount of straw or litter in it in a 
broad flat heap and compact it by tramping. 
The heap should he 9 ft. wide and any mul- 
tiple of 3 ft. in length and for the latitude 




Fig, I- "Temporary Hotbed 

of New York City. 14 or 16 In, deep. Both 
the depth and breadth of the heap should in- 
crease farther north. 

Make a frame s in. high at the front, and 
12 in, high at the back with tapered boards 
at the ends, and place it upon the manure 
heap. Over the area enclosed by the frame 
scatter evenly 3 in, of good garden loam. 
Then place the sash upon the frame. Jr the 
weather is apt to be severe while the hotbed 
is in use, hank the frame with manure. Let 
the hotbed heat up and give it about three 
days for the temperature to subside before 
planting any seeds. A safe temperature is 
between 85 and 90 degrees. 

For heating a permanent hotbed either 
fermenting manure or radiating pipes fiotn 
the dwelling or greenhouse heating plant 
may be used. Where manure is to supply 
the heat, provide a pit 2 to £V£ ft- deep and 
support the sides and ends by a lining of 
plank supported by posts 4 it. apart. A 
brick wall 9 in. thick t Fig. 3) would be 
better still. Have the lining come flush with 
the surface of the soil. The pit should be lo- 
cated on naturally well-drained ground and 




Fig. 2“>FnJ View, Temporary Bed 

furnished with a tile drain from the bottom 
of the excavation, to prevent water accum- 
ulating. As standard hotbed sash are 3 ft. 
hy 6 ft in si?se. the pit should be some mul- 
tiple of 3 ft, in length and as wide as the 
length of the sash, or 6 ft. The plank oi 
brick lining may extend above the ground 



to allow for placing the sash. The pit should 
then be tilled to ground level with manure 
and a layer of soil, as shown in Fig. 3, 

To make your own hotbed sash, use white 
pine or cypress. Make the two ends of the 
sash of sound timber, 3 in. wide at the top 
end and 4 in, wide at the bottom end, 
mortised to receive the ends of the sash 
burs, and with a tenon at the ends to puss 
through the side pieces which should be 2^, 
In. wide* The sash burs should run length- 
wise of the sash, only, but may be braced 
through the middle by a transverse bar 
placed through the long bars below the piano 
occupied by the glass. To place the glass 
in the sash till the rabbet in the sash liar 
with soft putty, then press the glass, crown- 
ing side up, firmly into the bed of putty 
and fasten securely with shoe nails, or wire 
brads. Place the pane nearest to the front, 
or lowest side of the hotbed when the sash 
is in place, first. Bed the next light in the 




FI ft. 5— Permanent Hotbed 

same manner and place It so as to lap about 
3-16 in, over the top edge of the one first 
placed* like shingles on a roof. Drive brads 
below the lower corners of the second pane 
to prevent it slipping down under the un- 
der one. Continue in this way until the 
frame is filled. A three-course frame is pref- 
erable to a two-course frame, breakage 
being less with small glass. 

During cold nights a protection of burlap, 
hoard shutters or straw mats will be neces- 
sary and on bright days the sash must be 
lifted a little at the high side of the frame 
to permit the hot air to escape. Hotbeds 
should be watered in the mornings of bright 
days only. 

— 

White pine is the best material for pat- 
tern work in general. This wood is easily 
worked, does not injure the tools, takes glue 
and varnish nicely and is sufficiently dur- 
able. 
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TREATMENT FOR THOSE SHOCKED BY ELECTRICITY 



t , £ 3 itu - cuiifL^fsy of the I'hitcd Gaa Improvement Co. of Phlladelrsht^ 

LQLy OdC. Irt.'AULU lor -Li. OCIIlIL, Ol Lhl_‘ maiiV aVFIlL-rrlft in ivlnlrf-h ill.. ^ 



Copy rlflh ted. 



we on' enabled to reproduce the 
m ot-ihcnuny U i lk?e%^ c Mu^]“ Cti wWch 



To give proper assistance to persons 
shucked by electricity, it is necessary to 
have on ha ud the following materials, con- 
tained in the company's emergency kit for 
electric shuck eases, as shown in Fig. 1 : 

(a) A bottle of aromatic spirits of am- 

monia; 

(b) A bottle of ordinary ammonia, with 

sponge attachment; 

(c) A package of bi-carhonate of soda 

{ ordinary baking soda); 

fd) A tin eup; 

(e) A pair of tongue pliers; 

< f ) A towel ; 

(g) A package of antiseptic cotton; 

(!]) A roll i>f antiseptic bandaging; 

(i) A roil of adhesive tape. 

In case of electric shock instantaneous 
death or only temporary unconsciousness 
may result. The treat meat in both cases 
is as follows, and ii should be carried otiL 
in every instance, even though the person 
is apparently dead, for he might he only 
temporarily mu *o n sei o \i s ; 

Treatment:- JsYwd fur *i rhetor at onre, in 
the meantime acting as follows; Carry the 
patient immediately info fresh air. Place 
him on Ids hack on a flat surface, with a 
coat rolled (not folded) under the shoulders 
and neck, in such a way as to allow the 
head to fall backward enough to straighten 
the wind-pipe, as shown in Fig. 2; at the 
same time open the shirt wide at neck and 
loosen tlie trousers and drawers at waist, 
and have an assistant rub Ids legs hard. 

The sleeves and trouser legs should be 
rolled up as. far as possible, so that the rub- 
bing may be done on the bare skin, and the 
shirt and undershirt should be torn down 
the front so that they may be thrown hack, 



leaving the chest and stomach bare, as 
shown in Fig. 10, 

npon his mouth, forcing the jaw, if neees- 
so ry. 

If the jaw is rigid it can be forced open 




Fig. 1 --Emergency kit 



ay placing the forefinger hack of the bend 
of the lower jaw-bone, and the thumbs of 
both bands on tie 1 chili, pulling forward 
with fingers and pressing jaw open with 
thumbs, as shown hi Fig. 3, 

Place something s piece or wood shown In 
Fig. 1) between the teeth to keep the jaws 
open and to prevent the patient biting bis 
tongue, using something large enough to 
prevent any danger of his swallowing it ac- 
cidentally; grasp tin* tongue with the tmigne- 
Pllers, as shown in Fig. 4, having an assist- 
ant hold it out while you are helping the 
patient to breathe, as described below. 

In the absence of tongue-pliers, the tongue 
may Ik* grasped between the index and sec- 
ond fingers, after they have been covered 
with a handkerchief. 

Clear froth from the month by putting ia 




Fie 2--First Position of Person Under Treatment 
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Fig. .W Method of Opening When Rigid 

your forefinger as fur as possible uuil bring’ 
ing up the froth with a scooping motion. 
Have the assistant who ts holding the tongue 
slowly pass the bottle of ammonia, with 
sponge attachment, under the patient’s nose 
about once a minute when the patient is 
breathing in. and when his arms are being 
extended above his head, as shown in Fig. 10. 

While you are preparing the patient as 
just described, an assistant should force the 
nfr out of the lungs by pressing the hast' of 
the ribs together about once every four sec- 
onds, ns shown in Fig. 5. Do not press 
vertically, but press on the patient’s side 
(palms of hands over lower ribs) in such 
a manner as io force as much air out of the 
lungs as possible. 

After the clothing lias been loosened, the 
jaw forced open, as shown in Fig. 4, the 
froth cleared from the mouth and the tongue 



grasped, begin artificial breathing at once 
as follows: 

ARTIFICIAL BREATHING. 

Kneel far enough behind the head of the 
patient to prevent interference with the man 
holding the tongue. Bend the patient’s amis 
so that the hands meet on the chest; grasp 
the patients forearms firmly, as close as 
possible to the bent elbows. 

1. Firmly press the patients elbows 
against the sides of his body so as to drive 
the air out of tin? lungs, as shown in Fig. 
6; then 

2. Raise the amis slowly with a sweeping 
motion until the patient's hands meet above 




Fig* 4— Method r>J inserting Block in Mouth 

lor behind) the patient’s head, as shown 
in Fig. 7; then 




Fig, 5--FofCing Air Out of Luiigfl 
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Fig. 6--Firat Movement in Artificial Respiration 



3, White you have the patient’s arms 
stretched out in line with Ills body, give 
them a slow, strong pull, until you have 
expanded or raised his chest as high ns it 
will go # us shown in Fig, 8; then 

4. Bring the arms, with bent elbows, 
down against the shies, and press them 
firmly as before, as shown in Fig, 6, 

This action should he continued about fif- 
teen times a minute until the patient be- 
gins to breathe. You must guard against 
a tendency to make these motions too fast; 
they must be done slowly. A good plan is 
to count four slowly — “one," ns the pressure 
is given on the sides, as shown in Fig, 6; 
“two*” as the arm* are being extended above 
the head, as shown In Fig. 7; "three*” as the 



strong pull is given, as shown in Fig. 8; and 
"four,” when the arms are again being bent 
and returned to (lie sides, as shown in Fig. 9. 

Do not let your hands on the forearms 
slip away from the elbows; the best result 
comes from grasping close to the elbows, 
as shown in Fig, 9, 

The operator must appreciate the fact that 
this manipulation must be executed with 
methodical deliberation* just as described, 
and never hurriedly, or half-heartedly. To 
ftrnsp the arms and more them rapidly up and 
dotrn like a pump-handle is both absurd and 
a bsol w tel \t use} rxs . 

Each time the arms are pulled above the 
head and the chest expanded, the assistant 
who is holding the tongue should pull the 




Fig. J-p-SecotuI Movement in Artificial Respiration 
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Fi^ H-Third Movement In Artificial Respiration 



tongue out and dawmVA.nl, nnd another as- 
sistant should, from time to time, slap the 
chest with ii towel or cloth wet with cold 
water, as shown in Fig. 30. 

When the patient Is breathing by himself, 
the process of artificial breathing can he 
Stopped, but the process of pressing the 
sides vnry other time lie breathes out, should 
lie started as follows: 

Do not press vertically, but press on the 
patient's side {palms of hands over lower 
ribs) in such a manner as to force us 



tmirli air out of the lungs as possible, Fig. 3. 
You can carry out this pressing action most 
successfully . if, on beginning, you move your 
hands in and out with every breath, press- 
ing very lightly, until you have established 
a rhythmical motion of your hands in unison 
with the patient’s breathing: then you can 
begin to press hard at every other out go- 
ing breath. 

The object of doing this is to strengthen 
his breathing. By making the pressure 
every other time he breathes out, you give 




Fig. ^--Fourth Movement In Artificial Respiration 
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Fig* 10— Position# of AiisiMsnts 




him an opportunity to take a breath him- 
self, and this natural effort to breathe is in 
itself strengthening to the action of tlie 
lungs. 

Continue this pressing action until the 
man is conscious and breathing well by him 
self. 

The rubbing of the legs and arms should 
continue as long as the artificial breathing, 
or pressing action, is necessary, and the 
holding of the tongue, and the passing of 
the bottle of ammonia with sponge attach- 



ment under the nose, us long us be is un- 
conscious. as shown in Fig, 5. 

After he becomes conscious give him a 
half- tea spoonful of aromatic spirits of am- 
monia 111 a third of a glass of water. After 
you have brought him around, surround bins 
with bottles of hot water. 

Beer bottles are easily obtained, and 
should be filled with hot water and covered 
with a paper or cloth to prevent burning the 
flesh. Hot bricks, also covered, or gas bags 
filled with hot water will answer as well. 

Then cover him with a coat and 
watch him. See Fig. 11. 

in performing artificial breathing, if 
the patient does not show any signs 
of i LUiilng to life promptly, you should 
not 1 1 *’ discouraged, but si mu id con- 
tinue the motions regularly for at 
trust our hov>\ summoning such as- 
sistance as yon may need. Cases are 
known where patients showing no 
signs nf life after im hour's work have 
still recovered, a ml their recovery was 
due entirely to the faithful persistence 
of the person hi charge. 

Persons shocked hy electricity need 
fresh air; therefore, bystanders should 
not be permitted to crowd around a 



Fig. I 1— T reatment After Patient becomes Conscious 




patient, and no one should be allowed to 
approach him except those carrying out 
these instructions. 

The recovery of a person unconscious 
from electric shook may be hastened by the 
use oi oxygen, which should be adminis- 
tered at the discretion of the doctor. 

BURNS t Al’SKI) BY ELECTRICITY. 

Electric shocks arc often accompanied by 
various types of burns, which should be 
treated as follows: 

Have tin injured attended by a doetor a* 
soon ft* fioxsihtt’. in the meantime cover the 
burned surface with cotton, saturated in a 
strong solution of bi- carbonate of soda and 
water (ns much soda as ihe water will a b- 
sorb), and then wrap with light bandaging. 
In the absence of soda, canon oil may be 
used in the same manner. 

Even apparently slight burns should be 
treated by a doctor, as the injuries arc likely 
to prove more serious tlmn those resulting 
from ordinary burns. 

Should the articles contained In the com- 
pany’s emergency kit for electric shock cages 
not be on hand when needed, after sending 
for a doctor, every effort should he made 
to revive the patient by following the course 
of movements described until the doctor ar- 
rives and the necessar; articles are secured, 



HEAVIEST RAILROAD RAILS 



What arc believed to be the heaviest rails 
In use on any steam railroad En the world 
are on the belt line around Philadelphia. 
They weigh 142 lbs. to the yard. Concrete 
with 9- in. girders arc used with heavy bal- 
last to make a firm roadbed. Due railroad 
official states this section of roadbed will 
last for 2G years without repairs. This 
would mean a material reduction in mainte- 
nance expense to the road using these rails. 



HOME-MADE MOTOR WAGON 



Made in California 



A California rancher, Arthur Mills, wanted 
a motor wagon and decided to build one 
himself. The machine hue been In opera- 
tion some two months with excellent satis- 
faction, during which time It has traveled 
more than £00 miles over rough mountain 
roads. 

The driving and steering gear can be 
placed on any ordinary city truck with 
slight alterations to the truck. In the motor 




Arrangement of dears 



shown the power is two-cylinder marine 
type? water-cooled gasoline engine, coupled 
to the rear wheels as drivers. There arc 
three forward speeds and one reverse. The 
drive is from a countershaft with a radial 
play when wagon turns that bikes the 
place of a differential gear. The steering 
gear works on a knuckle and swivel from 
center of axie. The wagon Is 20 ft. longj 
the front wheels 4 ft. 10 lu* diameter; rear 
wheels spiked to secure a better hold. 

With it trailer attached an average load of 
5,500 lbs* has been hauled. 




Showing the Motor Wagon in Servlet 
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TRAVELING HOTEL AND STORE 



Electric Light*, Storage and Complete Force 

a* Hotel Servants Change Hardships oi 
Frontier Life into Comfort 



A hotel find restaurant with a well 
equipped store containing a lull line of 




The Portable Cold Storage 

goods from a noodle to a suit of clothes, and 
ail on wheels tot transportation from place 
to place is the latest attempt to supply the 
wants of a construction camp. The rail- 
roads have for some years fitted up old 
box ears with some rude bunks and a stove 
for shelter at night, and in other old cars 
installed a cook stove at one end and a pine 
hoard table with long board seats running 
lengthwise, for a boarding ear. This ancient 
equipment is taken to the place where con- 
struction work ts to last some time, a side 
track built and the boarding cars set out. 
The accommodations are a great improve- 
ment on tenting, especially in wet or cold 
weather, hut naturally foil short of provid- 
ing all the comforts of home. 

A company has been formed and has con- 
structed cars especially to serve as boarding 
houses and restaurant. The operators will 
contract to board 100 or LOGO men for any 
length of time, at any place reached by a 
railroad track. A trained force attends to 
all the usual work of hotel servants, sweep- 
ing, making beds, laundry. cooking, waiting 
on table, etc. Hot and cold water for file 
toilet and bath are piped into each car and 
the workmen not only live well, sleep com- 
fortably, but rest in easy chairs when the 
day's work is done. The plan is intended 
for use not only for railroad con struct I on 
work, but for the accommodation of any 
considerable number of men for any work. 

Another new feature Is the cold storage 
oar where meats, fruits and other perish- 
aides can be kept until used. A aero tem- 
perature can be maintained in this car Ef 
necessary. 

This means the constructing force, per- 
haps a hundred miles from the nearest base 
of supplies, can have the same healthful, 



m 

varied diet they would in any large city. An 
electric light plant is also part of the outfit, 
lighting nil the curs at night. 

One car is titled up as a traveling store. 
It carries u full line of all those things men 
wear, Extra heavy boots and gloves, over- 
nils, jackets, shirts, tobacco, knives and an 
assortment found In a small general store. 
All these conveniences go to make possible 
the securing of n much better class of men 
for work In places which otherwise would 
involve tunny hardships. 



NOVEL FIRE ENGINES IN NOME 



Nome, Alaska, had u narrow escape from 
destruction by tire Lust full. The fire started 
at three o'clock in the morning and burned 
several hours, it was finally subdued when 
a machinery firm hauled two portable up- 
right boilers to the water’s edge, set them 
up and made steam connections to a hori- 
zontal pump. The connect tons were com- 




Vu.it HtthL. 

This Outfit Saved Nome 



pieted mid two good sized streams turned 
on the fire In 45 tui suites, The figure of the 
engineer of the boiler at the left is partly 
hidden by smoko from the conflagration. 



In Denmark milk is transported In huge 
wooden casks of 210 on, ft. capacity, fast- 
ened to the floors of covered freight cars: 
two to a car. Milk is shipped to Berlin In 
this way. 



332 



PO P U L A R M ECHANICS 




trolley electric vehicle 



A trolley electric vehicle is being tried in 
Philadelphia, It is similar in principle to 
the trackless trolley en is in owe in Europe, 
which hare been described fully in this 
magazine. There is tins difference: the 



worked only in conjunction with and in co- 
operation with the street rui ways. The 
capacity of the storage hall erics and power 
of the electric motor vary accordihg to the 
size of the vehicle, load to be carried, and 
distance to be run beyond the car tracks. 
The batteries can he recharged while the 

vehicle is run trim on. the 
car lines with trolley 
current. 

The system is recom- 
mended for ambulance, 
police and lire depart- 
ment service; and for 
heavy teaming such as 
coal, for which 12-ton 
wagons arc already to 
he had. 

■*-+-+ — . 

MOTOR COTTON 
IMCKER 



Trolley and Storage Battery Express 



A niacin tie operated by 
a 5-bp. gasoline engine 
has been built for pick- 
ing cotton. 1 ! is self pro- 
pelling and require* one 
driver and I’niir assistants 
who guide the '‘guth- 



Europeau cars nr on public high- 

ways by means of an overhead trolley wire, 
but require no tracks, The Philadelphia 
plan contemplates use of the vehicles both 
over the tracks of the street railway com- 
pany, and as feeders to and from points at 
present beyond the end of the tracks. For 
the extension work the electric motor of the 
vehicle receives its current from storage 
batteries carried under the body of the 
wagon. By using the trolley for the greater 
part of the trip storage batteries of much 
smaller capacity arc possible than would 
Otherwise he necessary. 

It is suggested the plan will prove the 
solution of package delivery in cities, as 
heretofore where the street railways have 
undertaken the city express business, it has 
been necessary to establish depots nt fre- 
quent Intervals, and transfer the packages 
for the district from the car into light horse 
delivery wagons. This has been done at a 
considerable loss of time and extra expense. 

Under the new arrangement, the electric 
express wagon can run with its own storage 
power and make all the collections from, 
stores whether on a street car tine or not, 
and when the load is secured, take the car 
track and use the trolley power out to the 
district to be served, and then follow resl 
deuce streets at will. The system is to he 



erers.* J These pickers consist of rapidly 
moving teeth which pull the nitron from the 
boll after which it is drawn through lubes 
and deposited in large sacks, in means of a 
current of air. The sacks are emptied at 




Cotton Picking Machine 

the bottom as fast as filled, into hags and 
carted to the gin. 

The hoys who guide the gatherers sit on 
a seat which Is fastened to the iron frame 
of the machine, and take one gatherer 3n 
each band. 

Shop Notes for 1906; a hook for men of 
every craft; Illustrated; price, 50 cents. 




AM the article# ap- 
pearing In this de- 
partmental reprint- 
ed In hook form at 
the end of each year* 



SHOP NOTES 



Contributions to 
this department are 
Invited. If you have 
worked Out a good 
Idea or know of one, 
please send it In. 



METHOD OF CONNECTING A BELL 
TO A TELEPHONE 



Referring to the illustration; A is the 
telephone gong from which the wire is run 
to the extension bell and which must lie 




insulated; 1?, batteries ; C, one-strobe ex ten 
slon hell lo any part of the shop; D f switch. 
U 1th this method of connecting the hell will 
sound the different rings, instead of one con- 
tinuous ring, until the switch is turned. It 
will rarely be necessary to turn the switch. 
—Contributed by A, C* Esty, 2643 Humboldt 
avenue S* f Minneapolis, Minn, 



EXPANSION STEAM PIPES 



The illustration shows a recent installa- 
tion of pipe bends to take care of the ex- 
pansion and contraction. Three wrought steel 
pipes were used of S in. diameter. Instead 
of a single, larger pipe, oil account of great- 
er flexibility. A leading manufacturer 
makes the following recommendations; For 
bends 12 In. and smaller to regular dimen- 
sions and for all purposes up to 200 lbs. 
pressure use fall weight steel pipe: 14 in. 
to 16 in, outside diameter up to 200 I Its,, use 
% in, thick; IS in. outside diameter and 
larger, up to 150 lbs,, use % in. thick; same 




Tills Method Gives Greater Flexibility 



sizes up to 200 lbs,, use V? in. thick; if 
pressure exceeds 200 lbs., it is better to 
make the bends of extra strong pipe up to 
8 In. diameter, and pipe Vi In. thick on the 
larger sizes. 

* * *■ 

HOW TO MAKE A BRACKET FOR 
LIFTING WATER CYLIN- 
DER HEADS 



In the small water works plant where no 
traveling crane is installed, a bracket for 
taking off and replacing water cylinder 
heads will be found a convenience, 

Ili the sketch, E shows the form of 
bracket necessary. Procure a piece of iron, 
4 0 In, long by 2 in. wide and 1 % in. thick 
and dress it round at the end as shown at 




E fn plan a- b, Drill a 13 LG in, hole to fit 
freely over a lVs-io. stud, and counter- bore 
It to a depth of % in. to receive a l%dn, 
hex-nut. Forge the bar to shape, as shown 
in the sketch, making it in. long on the 
lower arm, 1 8 Viz in. high and 12 in, long or 
the upper arm (see plan 1\). Make the slot 
indicated in F wide enough to take In a 
%-lu. bolt and about 6 in, long, in order to 
allow for prying the cylinder head clear of 
the studs while taking it off. I’se a piece of 
-in. round iron, 24 in. long, threaded on 
each end for 4 In. of its length, with a hex- 
mil and a washer, to take the head off with. 
The position of the cylinder head, as 
shown by the dotted lines at A, represents it 
hanging to two studs of the cylinder A, at 



s and By putting: the head on the studs 
En this manner it allows for the vise of 
the bracket on the other cylinder, if nec- 
essary* It is also very convenient to cut 
a gasket for the, head Joint while hang- 
ing in the position shown at U. says 
the National Engineer, and if in any doubt 
as to the safety of the holt or the bracket 
it Is a very easy matter to place a block on 
the pump foundation directly under the 
head. 



DURABILITY OF COPPER ROOFING 



In commenting mi copper as a roofing 
material a correspondent of Lite Met ill 
Worker describes the cnpltol roof at Wash- 
ington, D. C +? which was placed on the 
building after the close of the < ivtl Wnv. It 
Is of 4(1 os!, copper in sheets $ ft, by 24 
En + wide with 2}£ln. corrugations. The 
Illustrations show the mode of application, 
the lapping of the sheets and their fasten 
tugs. 




Strap for Conductor Pipe, 





SECTION ON A A 



SECTION ON 0 B 
Fastening Copper Roofing 

The cleat on the under side of the sheet 
is fastened to the copper by a rivet and 
screwed into the purlin with an ordinary 
wood screw. These fasteners are spaced 
about 2 ft, apart in every five or six corru 
gatlons. Where two sheets are brought 
together thev are simply lapped and riveted 
as shown, the rivet allowing for longitudinal 



expansion by the sheet’s buckling, while 
the lateral expansion is allowed for by 
the buckling of the corrugations. No solder 
is used cm the main part of the roof, 
the protection against storms being afforded 
by the lapping mid r l voting of the sheets. 
In spite of the long use of this roof it Is in 
excellent condition, and has had but few re 
pairs* 

On a building where rectangular copper 
down spouts were used entirely, straps de- 
signed like the one illustrated were used to 
hold the conductors in place. These straps 
in design conformed with the architecture 
of the house and made mi attractive appear- 
ance. 



CLEANING IRON BRIDGES BEFORE 
REPAINTING 

‘-The sandblast furnishes the best method 
of removing dirt and rust from iron bridges 
preparatory to repainting/’ declares C. *1 
Bogardus of the Erie R, R. f “but it is rather 
too expensive,” and adds: 

■The least expensive way is to scrape 
the Iron well and to remove dust and scale 
bv pounding It off with a special form of 
hammer made with a hammer face on one 
side and a chisel point on the opposite side. 
This enables one to get into many places 
about a bridge that could not be reached 
with the ordinary hammer* Of course, this 
tool cannot be utilized in all cases, and 
where such Is the case, we use a tool 
similar to a chisel only larger, for cleaning 
oft' the paint ami rust between the ties, etc. 
After the metal Is well hammered and 
scraped, it Is best to use wire brushes and 
then dust i! off before painting, It is very 
essential that the iron work be thoroughly 
cleaned In order to get the best results.” 



VARNISH FOR PATTERN WORK 



Shellac cut with grain alcohol is the best 
varnish for pattern makers. But the gum 
in a glazed earthenware jar and cover ti 
with grain alcohol. For line, light work add 
n little more alcohol Never add oxalic acid 
to the varnish to clear it when old. llather 
throw it out and prepare a fresh supply, 



“A little drop of oil, 

A little hit of enre; 
Saves a lot of toil 
Avoids a lot of wear," 
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PLAN OF PIPING FOR INSTALLING 
OUTSIDE GAS LAMPS 



The installation of gas lighting fixtures 
outside of show windows so as to prevent 
trouble from freezing and protect the gns 
from cold temperatures was described in a 
paper read by Arthur Murray, of Detroit, 
before the Michigan Gas Association. 

When only one or two gas lamps are to 
be Installed in front of a store or business 

place, and there is a %-In. drop with good 
supply inside the window, attach a V^-in. 
pipe to this, carry It out through the win- 
dow and extend it flown to the lamp with 
two 45-degree ells. Drill four 3/16-in. boles 
In the top of the lamp and place n 2 by l^L- 
in. reducing coupling so as come on the out- 
side of the opening in the top of the lump. 

From this reducer extend 1^4 -In. pipe, or 
casing* back to within 1 In, of the window 
sash and there use a reducing tee with n 
%■ -in. branch pointed upward, from which 
use a return bend to conduct beat from the 
Inside and thus exclude water from rain or 
snow storms. The end of the reducing tee 
should fit closely around the L^-in. run. 

Where three or anore lamps are to T>e In- 
stalled run a ri^er, cased with a larger pipe, 
on the outside of the building In the least 
conspicuous place and let it open into the 
basement or cellar Place a tee "bull- 
headed 1 ' on the top of the casing to exclude 




water from min. Jt is also necessary to case 
run or drops. Take a drop from side branch 
of the tee and where possible carry all drip 
water hack to the riser, where a large drip 
is placed In the cellar. Where it is iinpos 
sible to carry nil drip back to the riser place 
an additional drip or extra riser between the 
store front and carry it back to the base 
ment. Case this also and place a stop in 
the bottom to let out drip water. 

4 *# 

Never use beeswax which has been adul- 
terated with tallow or paraffin wax for pat 
tern work. It will not adhere to the wood. 



ANGLE- PLATE FOR DRILLING 
ANGULAR HOLES 



In drilling a hole slightly angular, as is m 
times necessary, do not pack up with hits 
of metal, says The Model Engineer, London, 




Useful Angte-Plutc 



but make an angle-plate which will prove 
useful many times. File a piece of good 
straight steel plate, A, to the dimensions 
shown, drill and tap two 3/lG-iu. holes and 
fit two pegs, BB, made from screws, with 
the ends rounded as shown. At the other 
end drill and tap a 3/16-in, hole and fit a 
screw, C (either an ordinary cheese-head 
screw, or a knurled head screw). To use, 
move c up and down, according to the angle 
wanted. 



TO RECOLOR ALCOHOL THER- 
MOMETERS 

The loss of color in alcohol thermometers 
is not always due to fading, says a con- 
temporary, hut may he caused by the color 
settling to the bottom of the bulb. To stir 
it up well, the thermometer should be al- 
ternately plunged in water heated to near 
the capacity of the thermometer, or the 
boiling point, if the thermometer registers 
more than 21 2> and mi ice bath. This w ill 
cause the alcohol to flow rapidly up and 
clown in the tube and. of course, stir up 
the sediment In the bulb and color the al* 
cohot again, tint a making it easily visible 
against the scale. Many a thermometer has 
been discarded as use!ess when It might 
easily have been recolored In this way. 




THE POWER OP IMAGINATION AS 
APPLIED TO MECHANICS 



That power or faculty of the mind railed 
imagination may seem a little out of place 
when brought under a mechanical heading, 
yet this particular power plays an important 
part in all occupations that produce some 
thine from an invisible design. Every per- 
son has this power to a certain extent hut, 
like tile muscles of the body. In some it Is 
weak and in others strong, owing to lark of 
exercise. This power can, however, he de- 
veloped to a state approaching perfection. 




To Judge the ability of a mechanic by his 
imaginative power is not wise: Some men 

are expert workmen with their hands after 
the work has been laid out for them, hut are 
weak in head work; others have strong 
Imaginative power and can produce great 
things in their minds only, hut cannot pro- 
duce anything with their hands. 

This power or faculty may he divided into 
two classes, the weak and the strong. In 
the weak class we find the fellow who 
thinks that he 1ms a machine firmly stamped 
upon his mind— when the machine is con- 
structed. Us dimensions are three or four 
times larger than tie had expected them to 
be, and in his mind he had crowded into the 
space of a few square inches, enough pieces 
to fill a bushel basket. The weakness of this 



faculty has caused the downfall of many an 
inventor. The reason Is this: The inventor, 
as a rule, has no means and is compelled to 
interest moneyed men; his invention, what- 
ever it may he, Is seen in the mind only, 
therefore we will call it an Imaginary ma- 
chine, sufficiently developed to convince the 
grocer or merchant, who does not under- 
stand mechanics, that his (the inventor’s) 
Idea Is an assured success. The half-devej- 
oped invention is constructed and the llrst 
one is a failure* The backer becomes dis- 
couraged and quits. The Inventor discovers 
his faults, but for want of capital be can- 
not try again. When the imaginative power 
is weak, only part of a complicated object is 
seen. While the brain is busy with one- 
ha tf of an object the other half vanishes 
from the mind. In the strong class we find 
the fellow who can picture to himself nearly 
correctly an object or an imaginary machine. 
A man of this class can construct a mechani- 
cal device and the first trial proves the 
value of bis idea. 

Those who have learned to lay out sheet 
iron or heavy plate work realize the value 
of this faculty when developed. TTe who fol- 
lows that occupation must able to Im- 
agine how the fiat sheet will look when 
rolled or bent into shape. A flat plate may 
he laid out for bending or rolling into some 
irregular shape; looking at the plate one 
man will sec Just how It will look when 
bent, while another can form no Idea fit all* 

Figures 1, 2, 3 and 4 are objects rolled or 
hunt Into shape. Can you Imagine how they 
looked before they were formed? In other 
words, in what shape was the fiat sheet cut? 
What would Fig, 5 make If rolled Into a 
circle? Fig. 6 shows a train of gears. As- 
suming that 1 rims to the right, can you see 
in the mind the direction of the other four? 
When the mind is on 5, doe* 1 vanish from 
it? Tt requires practice to concentrate the 
mind upon each imaginary gear and con- 
trol Its motion. From the diagram this may 
|>e made clear. If 1 moves in a right-hand 
direction, all the odd numbers. 1, 3 and 5, 
move towards the right, while 2 find 4 run 
In the opposite direction. 

For the benefit of those interested th# 
next number of Popular Mechanics will con- 
tain a plan of Figs. 1, 2, 3, 4 before rolled, 
and of Fig. 5 after it is rolled to a circle. — 
Contributed by Paul S. Baker. Muscatine, la. 

— ■ — - 

Bayberry tallow applied to the surface of 
hot iron patterns Is quite as good as the 
mixture of beeswax and tallow, frequently 
used for this purpose. 





HOW TO BEND WOODEN STRIPS 



TO SUNG A PLANK EDGEWISE 



fn pattern ks it U frequently new 
ta cover a pattern with narrow strij 
wood curved to conform to the curves 
angles t>] the surface. These strips are 
heated, says Wood Craft, and then, ’ 
hot. bent on a dev jet 1 culled a ''bender 
One of these benders may 
length of ordinary stovepipe. Nail the 
to a board and put 
That part of the pipe 
become very hot. 1 
of pine, bj in. wide, 1 
thick, placing it croaaivi 



bo made of a 

pipe 

s spirit lamp inside nf if. 

above the flame will 
Now, try taking a strip 
!? in. long and % In* 
sc on the pipe ovei 
the heated part and pressing both ends of 
the strip downward* _\s soon as the wood is 
heated through, it will conform (o the shape 
of the pipe and will remain in tli A shape 
when removed. 

Binders from a tube ] In. in diameter to 
in* are required in the pattern shop, 
more particularly in putting stove patterns 
together. Small benders are rested on n 
frame and a gas Jet is introduced through a 
slut on the under side* The illustration 
shows one form of bender with a lighted 
spirit lamp within it. This bender lias a 
handle by which it may be held in a vise 
when in use. Those underneath the bench 
on a shelf have no handles mid are handy 



around the cud of the plank 
the parts is twisted aroi 
the ends lead as shown. 

To shorten a piece of 
ting it. try the 



rope without cut 
sheep's shank shown in Fig 
f The r °P« brought back on itself, mak 
mg two or more bights, and a half hitch is 
taken around each bight, This knot will not 
shp, and will nearly fail apart of Its own ac- 
cord K the strain is release^ so that when 
then: ;s a liability of this happening, it j s 
wHJ t o pass a piece of wood through the 

l0 °P A cod and pull the rope light 

on them. 



oen4,,n * Stf,ps 01 wpqd heat lost by radiation 

to place anywhere. The opposite end from — — 

where the lamp enters the bender Is closed The amount of beat lost by radiation : 
by a block to which the sheet Iron Is nulled. bare pipes containing steam at lot 
holding it rigid. pressure has been estimated to be a 

Those thin strips are fastened to the fob equal to two tons of com 1 a year for 

low board in the following way; The form 10 8Q* ft. of pipe surface. it h us 

when ready to cover is given a coat of shH- been found that SR per cent of this 
lac. and when this is dry it is sandpapered bo saved by the best pipe coverin' 

lightly then thinly greased w ith tallow or m , » 

lani. This will hold the strips close* To The painter can twn t 

SttflK 




m 



V O P V L A R M E C H A N I C S 



HANDY COAL BOX FOR HOUSE 

In place of the dirt/ coal bucket setting its 
the kitchen beside tlie rang^ a coal box like 
the one illustrated may be used, eliminating 
a large amount of dirt and cleaning. 

The box i* fastened on the outside of the 




kitchen, within easy reach of the range. 
It may be of any size* but Is amply large 
Jf made 12 In. wide, 15 in. long and 24 in. 
high. An opening, about £ or 9 In, high, 
through the wall, with a slanting hinged 
door on the inside, admits the eoal to the 
kitchen. The coal is deposited in the box 
from the outside, and is fed to the opening 
within by gravity* Referring to t lie ilius 1 ' 
initlotu the parts indicated are: A, kitchen 

floor; Bj side of houses C, coal box; l>* open- 
ing in wall; E ? removable lid outside; F, 
binged lid within kitchen*— Contributed by 
Win, 0. Tieehondorf, Mt* Vernon, Iml 



RECHARGING DRY BATTERIES 

Dry butteries can be recharged, if not too 
far gone, by the following simple method: 
Bore two holes In the top down through 
the ecu n position, there, one on each side of 
the (‘urban. Pour Into these holes about one 
gill of diluted sulphuric acid (3 parts water 
and 1 part acid), and plug the holes up 
with common soap. Let the batteries stand 
about 12 hours, when they will he nearly as 
good ns new. The batteries I used were 



ones thrown away by a telephone company 
as worthless. That was six months ago, and 
they are In service yet. — Contributed by Win. 
J* -Slattery, Em s worth* Pa* 

— * — 

PURITY OF SCRAP LEAD 



Old lead pl[*e, or scrap lend, is not always 
suitable for the purpose to which It Is to be 
put. Often it contains foreign matter of arc 
offensive nature and quantities of water. 
Sometimes this accumulation of water 
causes an explosion, more frequently occur- 
ring where the water is frozen. As an illus- 
tration of this, a kettle may be half (Bled 
with melted lead and then scrap lead con- 
taining water or ice added. The steam will 
cause arc explosion, possibly blowing out 
half the lead In the kettle* 

Because of frequent remeltings of old 
lead, it gradually comes to contain a con- 
siderable per cent of tin and antimony, btV . 
these metals are beneficial* serving to 
harden the pipe and making it preferable to 
that made of pure metal, which corrode? 
more rapidly when exposed to moisture. 
Underground telegraph and telephone cables 
are encased in lend pipe containing from 
3 to 4 per cent tin, on account of this fact, 
lu melting scrap lead place a stick of 
wood in the bottom of the load kettle and 
let it 1 h>I I for some time. This will reduce 
the oxide and a good clean metal will result 
when tlae dross is skimmed off, 

4 ■ » — 

WIRE TRUING DEVICE 

The wire-truing device Illustrated has 
been used by F. F. Berry, 104 Reed av. f 
Peoria, 111*, daily on hnllow tubing 3 32 in. 

In diameter, with satisfactory results, neith- 
er twisting nor breaking the tubing. 




Flirt A is made of hard wood 2 % in* 
wide, 1 in, thick and 3 Vi In. long with holes 
made in the sides and plugged up with fiber 
which is more durable than the hard wood. 
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Holes for tilt 3 wire are a little more than 
3-32 in. in dim Ue ter. II is made of round 
Lard wood uml the screw, L. which Is made 
of common iron, sols in loosely, This is said 
to he m ci excellent tie vice for Lund work on 
small wire* 



STEEL SQUARE AND PIPE 
WRINKLE 



The din meter of pipe necessary to carry 
the contents of two smaller pipes may ho 
determined roughly by the use of the alee l 
square, says the Engineer, 





On a hoard or sheet of paper mark off the 
diameters of the two known pipes, as AH 
and. AC, Fig, 1. Then measure across as in 
Fig* 2. The distance is the required diame- 
ter. 



HOW TO PIPE WATER-COOLED 
MOTORS 



In the left-hand M lust rat ion, showing ft 
four-cylinder water-enoled motor, the cylin- 
ders are cast in pairs and the honeycomb 
radiator forms the front end of the bonnet. 
From the base of the radiator the water is 
drawn by the .gear-driven pump lo the husu 
of the water jacket, surrounding the rear 
pair of cylinders. From the jacket it passes 
from the center of ihe top of the jacket t< 
the base of the jacket fur the front pair oi 
cylinders and finally exits from the (op of 
this pair to the top of the radiator. In this 



way the hack pair ol cylinders gets the cob 
water mid the front pair the wanned water 
from the rear. 

Tills method is incorrect* it is better to 
have i he water in both cylinders as near the 
same temperature as possible, says the 
Motor Age. Whore the water is distributed 
to both cylinders evenly, as shown in the 
second drawing* the cooling is move even* 
When- the water is Introduced to rear cyliu 
tiers first, the hot water enters the Iron 
cylinders at a higher temperature than that 
of the water in the rear cylinders, which is 
cooled by the force of the air through the 
radiator, 

« ■ » 

MOW TO BABBITT A LOOSE 
PULLEY 



Remove the old babbitt from the pulley 
and make a base a trifle larger than the 
diameter of the pulley, lu which fasten a 
round piece of wood, standing vertically as 
shown at A. Fig. 1. Place the pulley upon 
the core base, and after leveling across the 
rim, move It so that core l> stands exactly 
its the center of (he hole in the hub (Fig. 2), 
Bring a collar (previously put on), of the 
same size as the core, up against the bottom 
of the hub and secure it in place by means 




of the set screw, directs a writer In the 
Engineers' Review. Fill the crack between 
the collar and the huh with plaster of parts. 
Plug the oil hole with wood, pour babbitt 
metal in a round the core and allow it to 
tool. When Hie babbitt is cool, remove the 
core, which will have shrunk some. Then 
scrape the babbitt until a good lit to the 
shaft is made. 




Incorrect and Correct Way of Piping in the Water System 



3*0 



V O P U I, A a M E c H A N r I C £ 



A NOVEL CLOCK DIAL 



Wo in udo a unique cluck dial for our 
shield clock in the following manner: 
Taking out the old dial, which was made 
of inetnl, wo applied to it two coats of 
white enamel, allowing the first coat to dry 
before applying (lie second. We then 
painted In aluminum a circular baud on Uiu 




dial about 2 in. from tite center. A baud 
of aluminum was painted on the edge of 
the dial. also, between these hands there 
was one of while enamel, and on this we 
painted Ln black enamel the inscription, 
^Letfl we forget/’ letting each letter repre- 
sent ft figure. Referring to the illustration: 
I find HI Indiente white enamel; and H a ad 
TV indicate aluminum. -Contributed by Gor- 
don IE Backus, Hackensack, NT, J, 

— _ — -- +-« - ■»■ . . . . — 

RAIDING ROOF OF HAY BARRACK 



An Improved method 




of rafsing 
of 



the roof 
a hay 
barrack Is 
described in 
the Country 
O e n tleman. 
The old way 
has been to 
use a screw 
which was 
more expen- 
sive to start 
with and a 
ti me' c on- 



Sumer l n 

operation* The new method Is by means 
of n lever, the use of which is clearly shown 
In the cut, 



REMEDY FOR SLIPPING SET 
SCREWS 



When the set screw on the pulley of the 
governor shaft of u 10-hp. engine persisted 
In working loose, a correspondent of the 
National Engineer remedied the matter as 
follows: 

The spindle was taken out and a. Vi’ in. 
hole drilled lengthwise of it* between the 
spindle and governor pulley— near the place 
where the set: screw was located. A wire 
null, a trifle larger than the hole drilled, was 
then driven Into the hole and prevented the 
set screw from slipping a gain. 

— 4 * » 

HOME-MADE RINGING DEVICE FOR 
TELEPHONE EXCHANGE 



To make this device, which with ten cells 
of batteries will furnish sufficient ringing 
current for a small exchange, procure a vl- 
t waling bell, a % M. F. condenser, a 2 M. ]\ 
condenser, n push button switch and a kick 
coil such us is used in telephones In place 
of u generator, 




Circuit Arrangement fur RingErtg Apparatus 



Remove the gong and tapper of the bell 
and solder a piece of No, 12 iron wire, 5 In, 
long to the tapper rod. Upon this place a 
light weight which cun be moved up or 
down to govern the speed of the vibrator. 
Screw the vibrator and kick coll to any 
convenient base, says the Telephone Jour 
nal, and arrange the circuit as shown In the 
sketch. Place the push button switch in a 
convenient position, preferably near the 
crank of the hand generator. Connect the 
M. F, condenser across Hie terminals of 
the secondary winding of the kick coil, and 
the other condenser across the make and 
break contacts of the vibrator, 

IT lien the operator rings, pressing tbo 
switch closes the battery through the pri- 
mary circuit of the kick coll and vibrator, 
this causing the secondary of (he coll to de- 
liver an alternating current. The ringing 
cam is operated in the usual manner. 
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HOME-MADE LATHE RUN BY A 
GRINDSTONE 

The boy who tan llml list 1 for a lathe can 
make one for himself which will do for or- 
dinary purposes, Fig* 2 shows the In the. 
Make The ends 4 by 2 in,, and the wide 
pieces, G by 1 in. by IB in- long, leaving be* 
tween the ends 14 in, Nall the parts to* 
gather securely. Bevel off the si lie pieces, 
leaving about 3-1(1 in. square edge to act 
as rests for the toots. Screw through each 
end. rather tightly, a coach or lag screw 
with the point ground ronicnl on the grind- 
stone; these to act as lathe centers. Cut 
away part of one of the side pieces, as 
shown, to clear for the belt, 

A correspondent nf Wood Craft rigged up 



ordinary wood ehisoi. Pore holes ns shown m 
Kig, 1. These strainers can scarcely bo dis- 
tinguished from those benight at the stores, 
and are only Illustrative of the work that 
can be dune on this simple lathe. 

The lathe may bo fastened to anything 
wooden, as a bouse, fence, gate, etc., at a 
distance requiring a good long belt to main- 
tain the right tension. 



METHOD OF SOLDERING 



Clean the parts thoroughly of ail grease, 
rust or scale and wet them with prepared 
acid. Hold the soldering copper on each 
part until the article is well i limed and the 
solder lean flowed to all parts.— Coat rilm ted 
by Alex- Better, 442 Austin avenue. Chicago, 




Practical Hume -Made Lathe pun by a fijimtetone 



a lathe like this to make some wooden wire 
strainers 2 */± In. diameter and 6 in.. long out 
of some 3x3dn. studding, work he would 
otherwise have been obliged to do by hand. 
Fig. 1 shows the .shape of those strainers* 
To turn them proceed as follows: 

Cut '"IT pieces of 3x3-1 o. stock, 12Lj in. 
long and chop off the corners roughly. 
Deeply countersink these pieces in the cen- 
ter of each end and put them between the 
centers to run fairly free. Connect up the 
grindstone as shown, using old reins for 
belting, piecing them together with wire 
lacing and hurt joints. Run the belt around 
the end of a chunk of wood, before lixing 
the wood between the centers, and then 
round the grindstone. Mow gel a small boy 
to turn the grindstone while you operate Ihe 
lathe. Do one- half at a lime (each piece 
making two strainers) and then turn the 
piece end for end and finish. Use an 



BLUEPRINTS FROM TYPEWRITTEN 
MATTER 



When a number of copies of a specifica- 
tion or other paper are wanted, and none of 
the ordinary methods is convenient or de- 
sirable* make blueprints from the type- 
written sheet, suggests a correspondent of 
the American Machinist, 

Write the matter out on the typewriter, 
putting a piece of carbon paper in back of 
the sheet to give the printing density on 
both allies of the paper, then proceed with 
the blueprints in the usual manner. Use 
manifolding paper, the grade called unplaced 
onion skin- For white prints use new ear- 
bon paper and make the prints from that, 
hi which ease the letters will appear on a 
whale ground. The carbon paper Is more 
expensive than the white paper- 
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SCALING PIPES WITH PNEUMATIC 
HAMMERS 

Pneumatic.* hammers' an* bo i tig used in ice 
aucl refrigerating plants for sealing con- 
denser pipes, 
The method 
is shown in 
the illustra- 
tion, Tile 
cure of the 
condenser is 
very import 
a n t in a 
plant of tins 
kind, as by 
a few weeks' 
n o g 1 igenoe 
the cost of 

production is greatly increased. 



PORTLAND CEMENT COUPLING 
FOR PIPE 



Needing a coupling for ^-in pipe* and not 
having one, l used Portland cement, making 
a thick putty and putting it on just as in 
wiping a solder joint. The same method 
can be used on burst ed pipes* and the 
cement will hold like a coupling, I also 
stopped a leak In a heater with a thin paste 
of cement— Contributed by Walter Weber. 
643 W. 46th street, Chicago, Tib 



REMOVING HARD OLD PAINT 



Hurd old paint can be removed In the fol- 
lowing man i lev; Dissolve 1 lb* potash In 3 
pt. water and heat the mass, then add dry 
ochre until it is like rough stuff. Spread this 
on the paint and let stand until the paint 
softens. Then scrape off the mixture, di- 
rects the Master Painter, wash the paint 
clean, then dry and sandpaper. 



TO MEND AN OLD SHINGLE ROOF 



Cut pieces of tin about 7 in. by 2 In. from 
old cans that are not too rusty and slip these 
pieces under the joints and eraeks in the 
shingles. Do not nail the tin, as the nails 
won hi split the shingles, in this way an 
old roof can he made to last several years. 
—Contributed by Gordon M. backus, 32 
Euclid avenue, Hackensack, N, ,L 



RE-BORING A GAS ENGINE 
CYLINDER 



An 8-hp + gas engine cylinder which was 
solid with the bed and entirely too laige for 
any of the machines in the shop, was re- 
bored by a correspondent of Canadian 
Machinery, by the following method, which 
proved economical, accurate and a time- 
sa ver. 

Three hard wood collars were put on a long, 
true boring bar, as shown in the sketch. 
The front end of the cylinder was true, the 
piston not traveling to within 1 1 in. of the 
end of the cylinder. The back end was noi 
worn on account of Die counter l>ore. A 
hardwood collar (maple). A. was made to 
fit the boring bur on tine Inside ami a tight 
fit iu the counter bore outside. Close to that 
was put another collar, H, to lit bar as be- 
fore, only this was turned to the size the 
cylinder was to be re bored to, and as close 
to this as possible was (lie cutter, the hard 
wood collar, C, was fitted at the other end 
a tight fit to act as a guide or steadier to 
keep the bar in perfect alignment. On get 
(lug a cut started it was found that the bar 
had a tendency to feed ahead of Itself, so a 
long rod was threaded mid a check nut put 
mi, and the same slacked off steadily, and 
with a crank on the end of the boring bar 
what had seemed an impossible proposition 
was accomplished in about one hour. 




Scaling Condenser Pipes 




Re-boring a (Jas Engine Cylinder 



DO YOUR OWN BINDING 



Tlie subscriber who wishes to bind his 
Popular Mechanics or liny other paper way 
do so himself at practically no cost. The 
illustrations are almost self- explanatory and 
the sizes given are for six numbers of Popu- 
lar Mechanic* which make a very handy 
size hook. It being 1|,4 in- thicks 7 in. wide 
and 9$i in, long allowing the cover to over- 
lap M* in- at top, bottom and right side. 

Figure 1 show's the size and shape of the 
cloth covering which can be of hook bind- 



shown and then pasting the complete cover 
over tins, thereby hiding the rough stitches 
and giving It a finished or book dike appear- 
ance. A good flexible back can be made by 
substituting leather, oilcloth, etc,, tor the 
t-urd hoard hacks. The writer has used this 
idea In many cases with very satisfactory 
results and hopes that many Popular 
Mechanics subscriber* will take the time and 
pains to avail Ibcrnselves of this very easy 
way of preserving their papers— Contributed 
by C. M- Shigley, G7G X. High street, Colum- 
bus, Ohio* 






er s' 1 cloth, thru table oilcloth, old window 
curtain or other material In this line on 
which paste or mucilage can be used. It 
also shows the position of the two paste- 
hoard or mounting-hoard backs each 6V& by 
9^ in,* which arc to he firmly pasted in 
place. Fig. 2 shows the outside cover, the 
hacks and an inside cover by 15 in. of 
same material as on (side, all in place to be 
pasted together as shown In Fig. 3, 

Figure 4 shows the completed job, where 
the cover is mounted on the magazines and 
firmly secured by means of good strong 
paper fasteners, coni, or whang. Fig. 5 
shows another way of attaching the cover 
which Is hi some respects neater. This is 
done by first sewing on a good firm piece as 



HOW TO ESTIMATE THE HORSE 
POWER OF A GAS ENGINE 



The horse power of a high grade four- 
cycle gas engine may be closely estimated 
by the following rule: 

Each square inch of the area of the piston 
head will give you about 7-1G of a horse- 
power. This contemplates the engine in per- 
fect condition. Igniting at just i he rigid 
point, running at si speed of 250 It. F. 
M. The ordinary cheap gas engine sold In 
the market today will do but little better 
than Vi hp« to each square inch of piston 
head surface. The [Tony brake is the only 
tiling where accuracy is required. 



AN EMERGENCY WRENCH 



When oil a break down job it is necessary 
to make a wrench in a burry, the one illus- 
trated is a good one, says a correspondent 
of the ftlncksndth rmrl Wheel wrlght. 




Take a piece of Iron V/ t by % in, f or ac- 
cording to tlie strength of the key required 
(Fig. 1) ami upset the ends a little. With a 
pair of fullers make the iron like Fig. 2 
which shows the edge. Of %-ln. round iron 
make an ordinary link like Fig. 3 and weld 
one end on the bar (Fig, 4.) Then cut the 
link half through and bend It o w er to lay 
on the other side. Tins, makes a good strong 
wrench (Fig. f>> for any class of work. 

* ■ * 

WATCHMAKERS 1 OIL 



In a bottle about half full of good olive 
oil. put thin .strips of sheet lead. Expose 
to the sun for a month's time. Then pour 
off the clear oil This is a cheap method of 
making a first-class oil for any light machin- 
ery. The oil will not corrode or thicken — 
Contributed by Alex, iletzer, 442 Austin ave- 
nue,. Chicago. 



ENCAUSTIC PASTE FOR COPYING 
PHOTOGRAPHIC PRINTS 



Encaustic paste may be bo tight ready pre- 
pared or made at home, as desired, and few 
photographers realize with what excellent 
results it may be used, says the Camera and 
Dark Room. To make the paste, melt 1 ok, 
of white wax and add to it 6 dr. oil of lav- 
ender. When thoroughly mixed, add 1 dr. 
gum elemi and stir the mixture until it is 
quite cold. 

For copying prints in which there is a 
tendency to show grain, put a little piece 
of the paste in the center of the print and 
mb it ill well with a piece of cotton wool, 
working in a circular direction and nibbing 
until the wax apparently is all removed. 
Use the paste In the same way to brighten a 
print. ^ 

HOW TO MAKE A SANDPAPER 
BLOCK 



The block may be made either wide or 
narrow. For ordinary use a piece of wood 
6 in. longer than the width of a sheet of 
sandpaper and 2 In. wide by 1 in. thick 
will do. Round off the back aide leaving 1 
In. at one end. Out of a piece of heavy tin 
or sheet metal make a piece to tit the 
rounded side and hinge it to the square end 
of the wood, On the flat face of the wood 
fasten a piece of heavy cloth or ingrain 
carpet. Work flic rounded end down to a 
good handle. Fasten a button on the handle 
end to hold the metal clamp down. Now by 
wrapping tlie sandpaper around the wood 
and clamping the edge on the back, you 




have a rasp that will last longer, do better 
work and Is more easily handled than most 
1 1 locks.— Contributed by Wm. F. Hoag, Jud- 
sonia, Ark. 

— 4 > » — ■ — 

Tn hardening small tools that are liable 
to wurp, heat carefully and Insert in it raw 
potato, then draw the temper as usual. 




HOW TO MAKE A SIMPLE LAN 
TERN CARRIER 



HANDY SOLDERING IRON MULDER 
TO USE OVER A GAS JET 



A lantern carrier. wade as illustrated* has 
been in u&e in my horse stable for nearly a 
year* and has lieeii very satisfactory. Tins 
carrier can be made at little or no expense. 
Tile parts are: A, small grooved wheel 

about 1 In, in diameter with J 4 in* kale 
through it; y t in. by 14 in. bolt; C, weight 
hook of an old steelyard scale; D. piece of 
soft pine grooved so that it will tit in the 
weight hook, as the weight hook is too wide 
Inside for the wheel: E. heavy wire hook 
bent at one end to hang the lantern on and 




Lantern Carrier for StaMe 



with the other end put through the swivel 
loop, L and bent around; L heavy wire 
track, stretched tight, upon which the ear- 
tier runs; G, stopping block, which is pushed 
down a few inches and nailed to a joist, J; 
H, coii spring slipped on the track in front 
of the stopping block for the carrier to 
bump against; should it run farther than is 
desired, the spring will prevent breakage, 

The stopping block should be placed far 
enough away from the wall so the lantern 
cannot swing and strike it* and the carrier 
should he eu nipped with a Swivel, 1, as the 
I Antoni sometimes turns one way or the 
other, and without the swivel would twist 
the carrier on the track so that it wouldn't 
run well. This earlier is a good ouep as 
the lantern cannot be knocked down by 
loose stock— Contributed by J, 0, Mannei, 
Lincoln, Kansas, 

++4 

1 1 ry (Hire or 3 j. ny other dry pigment is too 
coarse for priming. 



From 1-in, hoop iron cut one piece 7% in* 
long to make the top purl and another piece 
1 Vi in* long. Bend these pieces as shown in 
the sketch and thou rivet them together. 
Make two holes in the ends (A. B) for put- 
ting the device on the gas jet— Contributed 







RtvET*^ 



Support For Soldering Iron When Hunting 

by Wtn. T. Ackerman, 13 " 1 X. Stockton 
street* Baltimore, Tnd, 



CEMENT FOR PIPE JOINTS 

Grind, wash, mix arid regrind to a tine 
powder* 15 parts chalk and 50 parts graph- 
ite. Add 2(i parts ground litharge and mix 
to a stiff paste with 15 parts boiled oil. 
Tins preparation, says Domestic Engineer- 
ing, will remain plastic for a long time, if 
stored in a cool place. 

■ » * » 

DISK FOR TURNING LAMP WICKS 




Many times the disk that is used to turn 
lamp wicks, becomes unsoldered and is lost. 

In this rase, take a 
copper cent and file 
/j ;\ it with a small rat- 

F* A tail till 1 to the shape 

L im rj shown in flic sketch. 

\ : \ J Drill n ho!e in thfe 

center and solder the 
cent to the stem, If 
the wick is hard to turn lip or down* this 
gives a better grip limn the original disks 
with their (inelr milled edgea, i have also 
used this to ad vantage on hand bfke pump 
connect E on s, — Con til bn ted by CJj ‘ke Richards, 
Santa Clara, Cal. 



Do not use varnishes Mint contain rosin 
in any quantity for exterior work. 




HOW TO MAKE A DESK LIGHT 

Prom an electrical supply dealer get some 
office cord, a socket and bulb. 

To make ibe plug which is to fit into the 
wall socket, get n burnt om bulb and break 
the glass; Inside there is a small glass tube, 
break this also, being direful not to break 
the wires Inside of it. To these small wires 
attach the cord. Cut a piece of rubber to 
the shape shown in Fig. i, and tit It In to 
keep the wires apart* Then bind the wires 
with tape, to keep them away from the 
brass work and prevent short -circuiting, 

Cut HOnii! pieces of wood, about % in, 
thick to the following dimensions; One 
piece, 8 in, by 4 in, (back) ; two pieces, 8 
in. by in. (top and bottom) ; one piece 
8 in. by 2J4 in* (shade); two pieces 4 in. 
by 3C1> in,* with a hole in one piece for the 
socket (ends) ; one piece 8 In. by 1 in. by % 
in. (standard); one piece 5 la, by 3 in. (base 




BULB TUBE WIRES 



Fig, I 

of standard). Fig. 2 shows the back* Fig. 3, 
the socket end and Fig. 4. the base for the 
standard, the other pieces are used just m 
cut. 

Of those pieces of wood make an oblong 
box as shown in Fig. 5. Fit a piece of tin 
In the back for n reflectov. Bevel one edge 
of the piece for the shade and fasten it on 
so as to throw the light downward. Cut 
two pieces of tin T C, to tit over the ends and 
hold the shade firmly, 

Attach the socket to the cord, when you 
will have the plug at one end and the sock 
et at the other. Put the socket through the 
bole cut in one end of the box and tit a rulv 
her washer around it Inside the box. Then 
Insert the bulb, put the plug in the wail 
socket and turn on the light. 

ir the device is too low, bend two pieces 
of tin about 1 In. wide in tbo form of the 
standard and fasten them to the back of 
the box as at A and B, Mg, 2, so at? to let 



the box slide up and down on the standard 
cut from the wood,, which is fastened to 
its base (Fig. 4,)— Contributed by E. W. 
Purdy, Chicago, 111. 
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HOLE JEWEL FOR A WATCH 



HANDLING PIPE OFFSETS 



When the Jeweler requires a hole jewel 
and has not one to fit, he can make one out 
of a small chip from a glass rod. 

Pot the olflp of glass; on a piece of char- 
coal and heat it with a blowpipe until it 
draws up into n round ball: then stick it on 
the end of a match with sealing wax and 
rub it on an oilstone until it is flat; turn it 
over and rub the other side until you get 
the required thickness. Then, with n small 
drill and turpentine, drill a hole the size of 
the pivot Polish the hole with diamond dust 
oil a capper wire and countersink with a 
large drill for the oil cup. The whole jewel 
can lie polished with dust on a piece of peg 
wood. 

I hare drawn down a glass rod and broken 
off roller jewels, also. Either of those Jewels 
can he bought cheaply, but the glass jewels 
arc hotter than the brass ones commonly 
soldered in.— Contributed by Henry F. Shaw, 
jeweler, Dalton, Mass. 



IMPROVED SOLDERING OR TIN- 
NING ACID 



Into I lb, muriatic acid put all the zinc it 
will dissolve and 1 ok. sal ammoniac, Add 
as much dear water as there is of the 
acid. — Contributed by Alex. Betzer. 44 2 Aus- 
tin avenue. Chicago, 



FASTENING A ROPE TO A RING: 
A DEFENSE 



Regarding the discussion of the methods 
of fastening a rope to a ring, which ap- 
peared in our September, 1905, number, 
Joseph Ik Kell, of Marion, 0., writes: 

Mr. Joann is has not correctly analyzed the 
operation of the fastening, aa described by 
me. when in use. It does provide two wear- 
ing surfaces in that the two thicknesses of 
rope passing through the ring are worn sim- 
ultaneously, and not separately, as Mr. Joan- 
nis seems to think. Moreover, Hie simple 
knot in which the ring is tied does not bend 
the rope so short as in the round turn of 
Mr. Joannis* method, and hence does not 
strain the rope so much locally. 



For tightening screw connections, dissolve 
powdered shellac In 10 per cent ammonia 
and paint the mass over the screw threads 
after they have been thoroughly cleaned j 
then screw the fitting home. The joint will 
be Impervious to hot or cold water. 



While Installing some ft-iu, pipe, a i*nrrc- 
spondent of the Engineers’ Review used the 
Offset fitting shown in Fig. 1 to overcome an 
offset caused by the S-iu. flange being riv 
cted crooked to a new return tank for flic 
elevator. Fig. 2 shows tin 1 elevation of the 
two elevator pumps and tank which, being 
crowded well together, required the use of 
close nipples; it also shows how the piping 
was run and what fittings were used. 




Flange connection was made to pump R, 
and when trying to connect to the same, It 
was found that the center of the pipe whs 
VI 6 in. lower than the center of the suc- 
tion opening of the pump, caused by the 
crooked thread in the flange pitching down. 
Cutting a croaked thread on a nipple was 
tried hut the nipple whs too short to give 
enough pitch. Then the special casting, Fig. 
t, was made and used as at A, Fig. 2, mak- 
ing a connection without undue strain. 

In turning an fl-In. pipe line to make an 
angle less than 135 degrees and more than 
90 degrees I Fig. 3) a 4 5- degree ell, o short 
nipple and a flange union, between which 
was inserted the dutchinnn shown at Fig. 4. 
were used to get the right angle. The holes 
in the casting wore drilled large enough to 
allow' the bolts to pass through, The slant 
was % in. in lib* in, of pipe. 



To render rough woodwork almost non- 
infl amenable, two heavy coats of ordinary 
lime whitewash Is recommended by a paint- 
ers 1 journal. 





METHOD OF TEMPERING AN ANVIL 



Have ready a tub with a good force of 
water coming up through a pipe from the 
bottom so that it will boil, and bend some 
irons for the anvil to rest on and let them 
hang in the tub (See ilhistration). One of 
these irons should go Into the water deeper 




Supports far the Anvil 



than the other (A and RJ> says a corres- 
pondent of the Blacksmith and Wheel- 
wright. 

Let the horn end of the anvil in deepest 
to give the thin end a chance to draw the 
temper. Have the thin end in. in the 
water, hut let the horn end go in 3 in. deep. 
Heat up to an even cherry red. Lay on the 
Iron In the water and Jet it remain there 
until the face is cold. If not hot enough 
so that yon can touch It with the tile set ii 
on the tire block side down. 



FOR ROUGH HANDS 



This is the season when the machine ope- 
rator^ hands are liable to become sore and 
stitT from exposure. A correspondent of 
Machinery recommends this; Take a four- 
ounce bottle and put In same three ounces 
glycerine, one ounce alcohol, and from 
twenty to thirty drops o£ carbolic acid. 
After washing the hands, and while they 
are n little damp, apply a few drops and 
thoroughly rub It in. A good time to use it 
is at night 



RACKING CAST-IRON PIPES FOR 
HEATING 

Place the pipes in the desired position and 
put a roll of oakum around each and pack 
It firmly into the hub of the pipe with a 
calking tool. Use either of the following 
preparations, recommended by the Florists' 
Review, for filling the remaining space; 

Sal ammoniac, 2 oz. ; sulphur. 1 oz.; clean 
iron filings or borings, 12 lb. Add water to 
form a paste. Or. 



Iron tilings, 4 lb.; fireclay, 2 lb.; powdered 
potsherds, 10 lb. Make a paste with strong 
brine. 

— 4 ■ * 

A3PHALTUM PREVENTS RADIA- 
TION OF HEAT 



Painting pipes with asphalt uni insulates 
them sufficiently to keep considerable heat 
from radiating, declares a correspondent of 
the National Engineer. In a plant where 
the exhaust steam was used hi the heating 
system, the pipes of the system had liven 
given two coats of asphaltum, and it was 
Impossible to keep the building warm ail 
that winter. That it was the aspbaltum 
that caused the trouble was not discovered 
until later 

Jn another plant the writer had re-ar- 
ranged the cylinder lubricating system by 
substituting n central oil reservoir for indi- 
vidual cups, as shown in the sketch, with a 
marked saving of oil. This reservoir was 
constructed of boiler plate to safely with- 
stand a pressure of 120 lbs. Overhead in 
the engine mom were a number of small 




Trouble With Asphalt Painted Pipe# in Oiling 
System 



pipes, including the condenser pipes shown 
in the Illustration. These pipes were painted 
with asphaltum one Saturday afternoon 
when the plant was not running. Then the 
trouble began with the sight feeds. No 
change had been made except In painting 
the pipes, and on examination these were 
found to he too hot to furnish the condensa- 
tion necessary for the proper working of 
the sight feeds. The paint was scraped 
away and there was no further difficulty. 
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HGME=MADE WINDMILLS FOR PUMPING AND POWER 

LThc editor i* indebted 10 tiie state Agricultural Experiment Station, of Nebraska, fur much uT the data 

LiyeiJ in the preparation of tbia aeries of articles, | 



PART IL 

M ERE Y -Lt. > liU U N D \V INDM ILLS, 
lei constructing ilie unri \v-go-round mill 
the builder must put a check upon himself 
and resist the temptation to make it too 
large. Tim extremely large mills of this 
type, mounted upon towers* however well 
they may he anchored, are likely to be upset 
by the wind. Small ami medium -stood mills 
are more satisfactory. 

Figure S shows a small mounted merry- 
pro- round, consisting of a number of fans 
revolving about it central axis. A semi- 
circular hood which exposes half of llic 
fans and shields the other half, revolves 
about the same axis and is guided hy a 
large vane. This shield runs upon friction 




Ftst- Si-- Plan of Merr>-G*- Round Mill 

rollers, and to throw the mill out of gear, 
it is moved around to cover all the fans on 
the windward side, A smaller shield expos- 
ing more of the fans would do unite as well. 
The mill is simple hi construction, costs lit- 
tle and can he mounted on a shed, crib, or 
other outbuilding. 

In Fig. 9 is shown a ground plan for 
either a small or medium -sized merry -go- 
round. In ilia meter It may be from 20 to 
25 ft. or more. Each of the four posts car- 
ries a gate arranged to turn backward 
through an angle of 270 degrees, fas from 
position A to position B) and which may be 
opened and dosed to admit or shut out the 
wind. Tn a high wind the gates may be 
partly closed to check the mill, or entirely 



closed to stop it. The fans may be hirgi-* 
or small as desired. 

A huge merry go-round located at Lincoln, 
Neb., measures 40 ft. In diameter with fans 




Fig. B— Small Mounted Mcrry-Ga- Round Milt 



12 ft. high and rims on a circular steel rail. 
Mills of this slz- 1 are, of course, much more 
expensive, and ofLIimes defeat the owner's 
object in building his own mill. The merry- 
go-round is not as popular as the Jumbo 
and there are types more efficient, but It Is 
the subject of considerable experimentation 
and may in time be greatly improved, 

TURBINE MILLS. 

Tn the turbine class are ranked several 
forms of mills: Holland mills, battle ax 

mills, giant battle-axes, mock turbines (in- 
cluding several forms) and reconstructed 
turbines, that is, secondhand shop- made tur- 
bines, made over and erected by “home tab 
cu t A These are named in the a see ruling or- 
der of I heir efficiency. 




Fig, II— Runs an £-Hp. Feed Grinder 



THE HOLLAND WINDMILL. 



Who Is not familiar with the old- fashioned 
Dutch or Holland mill jf it has become in- 
tegral by adoption with many of our land- 
scapes, and glimmers back at us quaintly 
through our unstable memories of other 
years, until we wonder whether vve viewed 
it in reality, or in heightened effect on some 
artist s canvas. 

However that may he. the Holland wind- 
mill, modified somewhat to suit the Amer- 
ican's ideas and needs is doing u good luisi 
ness uplifted amid the free pralrlc-bred 
winds of the West. In dimensions these 
mills range from 10 ft. to 36 ft, in diame- 
ter. They ate mounted upon tall slender 
towers, or upon barns, sheds or milk house*. 
Sometimes the four fans are covered with 



duck, lint more nrteii with thin lumber. In 

some small places where 
the cattle of the town 
are herded together on 
the open prairie pasture 
land one mill will be 
erected to supply water 
for all the animals; of- 
ten these town herds 
number upwards of a 
hundred head. Fig, 10 
shows a mill that 
pumps for such a herd 
near Grand Island* Ne- 
braska. It has canvas 
sails buttoned and tied In position In the 
ordinary way for use and furled when not 
In use. 

Another Holland mill I Fig. 11) at Clialco, 
Neb., runs an 8-hp. feed grinder, turning 
out a grist between 200 and 300 bushels of 
ground feed per day. elevating the grain 
and discharging the grist Into bins auto- 
matically and requiring no superintendence. 




The diameter of the wheel is 36 ft In a 
good wind only two sails are used. This 
was rather an expensive mill, costing $150, 
blit the results obtained have been commen- 
surate and Hie mill will be useful fifteen 
years to come. 

At a less cost, however, mil is nearly as 
efficient may be built. For instance, the one 
shown In Fig, 12, which is of average size 
(20 ft diameter ) and runs a fi-hp, feed 
grinder. This mill cost just $50. it lias six 
fans covered with thin wood Instead of 
cloth. It is easier to slip a thin hoard into 
place than it is to unfurl and tie in place 
a duck sail, This mill will grind from 75 
to 100 hu. per day according to the velocity 
of the wind. 

Next month the hnttte-flx windmill will be 
discussed. 

(To bf rout bull'd. 3 



MAKING NOTES WITH THE 
CAMERA 



Students and writers having occasion to 
do considerable research work at libraries 
may be able to greatly lighten their labors 
aurl Increase the amount or work accom- 
plished when some one perfects a note tak- 
ing camera. With the aid of such un instru- 
ment It would be only the work of a mo- 
ment to photograph a passage, or even an 
entire page of matter which could not be 
copied by hand in less than a half hour. 
Many of the most valued works of reference 
are so rare and valuable that the books can- 
not be taken from the libraries. This means 
the portions desired must be copied by hand. 
In some few eases private rooms are pro- 
vided where one can read to a stenographer 
and thus save much time; but not many 
students can afford tins expense, A further 
advantage is the absolute accuracy of the 
copy, a very essential matter in research 
work. 

The note- taking camera will some day be 
a practical, obtainable instrument, says the 
British Journal of Photography. In Fact, a 
writer in that journal relates having de- 
signed one 15 years ago. but their general 
use was prevented on account of infringing 
some patents then in force. There would 
seem to be a good opporl unity for some 
bright inventor, photographically Inclined, to 
bring out an Instrument for this work, of 
such a size as can be conveniently carried 
In the pocket. For final use the photographs 
can be enlarged, or the Imago of the orig- 
inal film thrown on a screen by means of a 
lantern. 




Fig, 12— ‘Six-»Fan Holland mil 




EASY METHOD OF 



Before proceeding to electroplate with 
copper, silver or other metul, clean the arti- 
cles thoroughly, as the least spot of grease 
or dirt will prevent the deposit from adher- 
ing, Then polish the articles and rub them 
over with n doth and line pumice powder, 
to roughen the surface slightly. Finally, to 
remove nil traces of grease, dip the articles 
to he plated In a boiling potash solution 
made by dissolving 4 ok. American ash in 
lVa pt. of water. Do not touch the work 
with the hands again. To avoid touching 
it, bang the articles on the wires by which 
they are to bo suspended in the plating 
bath, before dipping them in the potash so- 
lution: then hold them by the wires under 
running water for ten minutes to remove 
the potash. 

For plating with copper prepare the fol- 
lowing solution: 4 os. copper sulphate dis- 

solved In 12 ox. water; add strong ammonia 
solution until no more green crystals are 
precipitated. Then add more ammonia and 
stir until the green crystals are re-dissolved 
giving nu Intense blue solution. Add slowly 
a strong solution of potassium cyanide until 
the blue color disappears, leaving a clean 
solution; add potassium cyanide again, 
about one-fourth us touch In bulk us used 
in the decolorizing process Then make the 
solution itp to 2 qt. with water, With an 
electric pressure of 3,5 to 4 volts, this will 
give an even deposit of copper, 

A solution for silver-plating may be pre- 
pared an follows: Dissolve % oz, of com- 

mercial sliver nitrate in 8 oz. of water, and 
slowly add n strong solution of potassium 
cyanide until no more white precipitate 
Is thrown down. Then pour the liquid 
off and wash the precipitate carefully. 
This* Is best done by filling the bottle with 
water, shaking, allowing precipitate to set- 
tle and then pouring off the water. Repeat 
six times. Having finished washing the pre- 
cipitate, slowly add to it n solution of po- 
tassium cyanide until all the precipitate Is 
dissolved. Then add an excess of potassium 
cyanide — about os much as was used in dis- 
solving the precipitate— and make the solu- 
tion up to 1 qt with water. This solution 
with an electric pressure of 2 to 4 volts* 



ELECTRO- PLATING 



will give a good white coat of silver in 
twenty minutes to huff -an hour; use 2 volts 
for large articles, mid 4 volts for very small 
ones. If more solution is required, it Is only 
necessary to double all given quantities. 

Before sliver plating, such metals as Iron, 




lead, pewter, zinc, must be coated with cop- 
per In the alkaline copper bath described, 
and then treated as copper. On brass, cop- 
per, German silver, nickel and such metals, 
silver can be plated direct. The deposit of 
silver will be dull and must be polished, 
says the -Model Engineer, London. The best 
method is to use a revolving scratch brush; 
If one does not possess a buffing machine, a 
hand scratch brush is good. Take quick, 
light strokes* Polish the articles finally 
with ordinary plate powder. 

The sketch shows how to suspend the ar- 
ticles In the plating bath. If accumulators 
are used, which is advised, be sure to con- 
nect the positive (or red) terminal to the 
piece of sliver banging In the bath, and the 
negative (or black) terminal to the article 
to be plated. Where Bunsen cells arc used, 
the carbon terminal takes the place of the 
positive terminal of the accumulator. 









352 



POPULAR MECHANICS 



SIHPLB SWITCH FOR REVERSING 
A CURRENT 



Take t uo strips of copper or brass and 
fastfii them together by means of gutta 




P ere ha (Fig. 1); also provide them with a 
handle. Saw out a rectangular block about 
one and one- half times as lung us the brass 
strips and fasten to it at each end two 
forked pieces of copper or brass, as in Fig. 
2, Fasten on the switch lever as at A and 
I), Fig. 2, so that It can rotate about these 
points. Connect the wires as shown in 
Fig. 3. To reverse, throw the lever from 
one end of the block to the other. Contrib- 
uted by R. I., Thomas, Sun Marcos, Tex. 

4 ■ » 

INTERESTING ELECTRICAL 
EXPERIMENT 



The materials necessary for performing 
this experiment are: Telephone receiver, 

transmitter, some wire and some carbons, 
either the pencils for arc lumps, or ones 
taken from old dry butteries will do. 

Run a line from the inside of the house 
to the inside of some other building and 
fasten it to one terminal of the receiver, 
To the other terminal fasten another piece 




of wire and ground It on the water faucet 
hi the house. If there is no faucet in the 
house, ground it with a large piece of zinc. 

Fasten the other end to one terminal of 
the transmitter and from the other terminal 
of the same run a wire into the ground. 
The ground here should consist either of a 
large piece of carbon, or several pieces 
bound tightly together. 

If a person speak into the transmitter, one 
at the receiver can hear wllflt is said, even 
though there are no butteries in the cir- 
cuit. it is a well known fact that two tele- 
phone receivers connected tip in this way 
will transmit words between two persons, 
for the voice vibrating the diaphragm causes 
an inductive current to flow and the other 
receiver copies these vibrations. Rut in this 
ex pod n lent, a transmitter which induces no 
current is used. Does the carbon and the 
stinc and the moist earth form a battery? — 
Contributed by Win, J, Slattery, Kins worth, 
Pennsylvania. 



HOME-MADE GRENET BATTERY 



Procure an ordinary carbon-zinc snl am. 
nioniac battery and remove the zinc rad. If 
the battery baa been used before, it is bet- 
tor to soak the carbon cylinder for a few 
hours to remove any remaining crystals of 
sal ammoniac from Its pores. 

The truncated, conical zinc required is 
known ns a fuller's zinc and can be bought 
at any electrical supply dealer's, or. it may 
be cast in a sand mould from scrap zinc 
or the worn-out zinc rods from sal am- 
moniac batteries. It should be east on the 
end of a piece of No* 14 copper wire. Amal- 
gamation Is not necessary for the zinc one 
buys, but if one easts his own zinc, it Is 
necessary to amalgamate it or coat it with 
mercury. This may he done as follows: 

Dip n pieee of rag in a diluted solution 
of sulphuric add (acid i part, water IS 
parts); rub the zinc well, at the same time 
allowing a few drops of mercury to fall on 
a spot attacked by the add. The mercury 
will adhere, and if the rubbing is contin- 
ued so as to spread the mercury. It will 
cover the entire surface of the zinc, giving 
it a bright, silvery appearance, 

Next procure what is known as a wire 
connector. This Is a piece of copper tube 
about 1*4 in. long having two thumb 
screws, one on each end on opposite sides 
(Flgn 2). The upper screw 1 h to connect 
the battery wire, the lower one to raise 



and lower the zinc* The battery la now 
complete, aiul the solution (Fig. 1) must bo 
prepared. Proceed a a follows: 

In 32 02 . of water dissolve 4 oz. potas- 
sium bichromate. When the bichromate 
lias all dissolved, add slowly, stirring con- 




stantly, 4 oz, sulphuric acid. Do not add 
the acid too quickly or the heat generated 
may breaK the vessel containing the solu- 
tion. Then pour the solution into the bat- 
tery jar, until it is within 3 in. of the top. 
Thread the wire holding the zinc through 
the porcelain Insulator of the carl>on cylin- 
der and also through the wire connector, 
Pull the zinc up as far as it will go and 
tighten the lower thumb screw so that it 
holds file wire secure. Place the carbon in 
the jar. If tile solution touches the zinc, 
some of it should ue poured out. To de- 
termine whether or not the zinc is touched 
by the solution, take out the carbon and 
lower the zinc. If It is wet, there Is too 
much liquid in the jar. The battery is now 
ready for use. 

To cause a flow of electricity, lower the 
zinc until it almost touches the bottom of 
the jar and connect an electric hell or other 
electrical apparatus by incans of wires to 
the two binding posts. 

This battery when first set up gives a 
current of about two volts. It Is useful for 
running Induction coils, or sum it electric 
motors. When through using the battery, 
raise the zinc and tighten the lower thumb 



screw, This prevents the zinc wasting 
away when no current ia being used.— 
Contributed by H, C, Meyer, 132 West Lo- 
gan St., Cernumtowa, Phiiu,, Pu, 



SlflPLE ELECTRIC LOCK 



The ill astral ion shows an automatic lock 
operated by electricity, requiring a strong 
magnet, but no weights or strings which 
greatly simplifies the device over many 
others of (he kind. 

The weight of the long arm, L, is just a 
trifle greater than the combined weights of 
the short anus, A ami S, The fulcrum of 
the lever is at C, where there is a staple. 
The lover swings on one arm of the staple 
and the other arm is so placed that when 
the lever is in an upright position, with the 
long arm at Lb it will not fall because of its 
greater weight but stays in the position 
shown. The purpose of this is to leave the 
short arm, A. when in position at A.', within 
the reach of the magnet. Arm L rests on 
an L-shaped hook, 11: in Hite position the 
door te looked. 

To unlock the door, press the button, B, 
The momentum acquired from the magnet 
by the short arms, A and $, Is sufficient to 
move toe long arm up to the position of T/, 
To lock the door, press the button and thy 




momentum acquired from the magnet by 
the abort arms, now nt A’ and S' is suffi- 
cient to move the long arm down from 1/ 
to the position at L— Contributed by Benja- 
min Kubelsky, 597 W. Harrison street, Chi- 
cago, ill. 
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NEW ALPINE BOBSLEIGH 



A new type of bobsleigh Lm* made its ap- 
pearance in the Alps where the sport of to- 
boganing is now at its height- The sleigh 




Wind Splitter Bobsleigh 

has a torpedo-shaped front built to cut the 
wind and will seat four or fire people. It 
is very swift and requires skillful steering 
to control H. The coasters wear goggles to 
protect their eyes, 



TENDENCIES OF FRENCH AUTO 
BUILDERS 



Any general tendency on the part of 
French builders of automobiles is noted with 
interest by other makers and users of autos 
everywhere. At the recent Paris exposition 
the following changes were noted; An in- 
crease from 20 to 27 per cent in the number 
of cars having 24 to 30 hp, A falling off in 
cars of 14 to 20 Up, Only 2 per cent had 
G-hp. motors, which is a less number than 
the year previous. The 8- to 9 hp„ ears de- 
creased from 17 to fi per cent Cars with 
more than 35 lip, Increased from 8 to IS 



BREAD MAKING IN HIGH 
ALTITUDES 



A baker who had had all his experience 
in the east would meet with considerable 
difficulty were he to change his location to 
Denver, or Cripple Creek, Colorado, or other 
elevated city. Altitude affects both bread 
and cake doughs so that they rise very 
rapidly and for the one less yeast (or 
weaker) is required, while for the other 
less sugar, baking powder and ammonia and 
more flour is necessary. Rich mixtures like 
pnu nd-cakc, wine-cake, etc., require from 
three to four ounces to the pound less sugar 
and one-half the quantity of baking powder 
and ammonia used in the east. Lady finger 
mixtures, angel cake and sunshine cake, 
says the Raker’* Helper, require about two 
ounces to the pound more flour, 

— 4 ■ » — — 

MILKING MACHINE 



A machine for milking cows exhibited at 
ft Canadian fair the past fall created con- 
siderable amusement among the farmers 
who preferred the old -fashioned method, 
but was said to be a working success just 
the same. 

The machine consists of an nfr-piurip, a 
reservoir for milk and four cups io fasten 
to the cow’s udders. These cups are shown 
in detail in Fig. 3, They resemble telephone 
receivers and are held on the cow In the 
manner shown in Fig. 3. by a rubber disk. 
H. through which the udder is thrust, A 
small tap is used to turn off the milk. 

The farmer sits down at his stool and 
moves two levers alternately, These work 
the pistons of a double air-pump and suck, 
the milk from the cow into the barrel of 






Fig. j 



Practical Milking Machine 



per eent. Four-cylinders cars are decreas- 
ing: the one and two-cylinder are increas- 
ing. Four-cylinder engines are being east in 
one piece. -Jump spark ignition increased 
from 23 to 45 per cent* 



the air pump, find from there tt falls by 
gravity into the receptacle. From one to 
three cows can be milked at once by this 
method.— Contributed by Fred Crawford 
Curry, Brock ville, Ontario, Canada. 







There is no reason why you cannot own as good a boat as the best boat factory can 
produce if you will use your leisure time to advantage and build it yourself. 

The fact that ans-one using the Brook* System, no matter how inexperienced he is in the 
use of tools, can build his own boat at the cost of a little lumhcr and a few naila, has 
brought boats within the reach of all. All the boats built last year, by all the boat factories 
in the United States, combined in one fleet, would not equal the number of boats built 
during the same time by novices using the Brooks System. Our catalog gives pages of 
testimonials with photographs of the boats built by amateurs using the Brooks System. 

The Brooks System consists of exact size printed paper patterns of every piece that 
goes into the boat, a complete set of halftone illustrations showing an actual 
picture of each step of the worh properly done f detailed instnfCtions to build r 
covering the entire construction of the boat, and an itemized bill of all 
material required and how to secure it 

W'e tell you how tq lay the pattern of each particular part on the proper piece of 
material and exactly how to cut - you cut. We then tell you bow to fasten each part in 
its right place — wK»t kind of a nail to use — how to drive it — you drive it. 

You need no mechanical ability, the Brooks System supplies this — how (s shown in 
the catalog. 

Many professional men are taking up the Brooks System for mental relaxation - for 
the pleasure of working with their hands and for exercise. 

We have started hundreds in the .boat building business. One man built sixteen boats 
from one set of patterns last season — another built ten — the materials coat very little— we 
furnished the design — they did the wort and sold the boats at a big profit. 

You need buy nothing from us but the patterns, W r c have them of all kinds and 
sizes, from small row boats *nd canoes tq sea-going yachts. Wc have over fifty styles and 
sizes of boats and boat patterns, each one perfect in design for its purpose. Our catalug 
illustrates the product of the best staff of designer* in the ’world, 

Over ten thousand amateurs throughout the world successfully built boats by the 
Brooks System in (905. 

When so ordered. Patterns are Expressed, Charges Prepaid, C. O, D,, Allowing 
Examination. 

KNOCK DOWN BOATS 



complete from keel to cushions and fittings. We send you a complete Knock Down Boat 
even to the paint, at a c*st of very little more than the cost of the raw material. 



ILLUSTRATED CATALOG OF ALL OUR BOATS FREE 



BOOKS WC PUBLISH 

Useful information for the Amateur Yachtsman and Boat Builder. Price 25 cents. 
The Principle and Operation of Marine Gasoline Motors. Pri cc 25 cents. 

Book of Designs for Practical Boat Builders. Price 25 cents. 



BROOKS BOAT MANUFACTURING CO. 



Originator* of The Pattern System of Boat Building 

3703 Ship Street,, :: :: v: :: :: Bay City t Mich,, U, S. A. 



*rrEM 



By the Brooks System 



PHOTOGRAPHY ONE MAN’S DOOM; 
ANOTHER’S SALVATION 



A photograph can unfailingly pronounce 
Hie guilt ot one and as effectually declare 
the innocence of another. In these days no 
other agency is so greatly feared liy the ex- 
pert criminals of Europe* as pliotogrupliy. 
Tlie scientific photographer lias the most 
fascinating of all investigations ill perfect- 
ing himself as an expert in criminology. 

There is a positive difference in the size 1 
and shape of the red blood corpuscles of 
men, animals and birds: there are other 
features absolutely distinctive, and when 
shown enlarged upon a screen the difference 
is evident to any observer. A man in Wales 
was arrested for murder, (lie chief evidence 
being a blood-stained ax. The man claimed 
he had killed a goat. At the trial it was 
evident the stain on the ax was human, 
not goat's blood, and that an attempt had 
been made to clean the ax, which the pris- 
oner had denied doing. 

Almost the only clue found on a woman 
murdered in Paris was a sit or i gray hair. 
This hair was photographed and shown in 
comparison with a hair taken from the heard 
of an accused man. tie was released. Soon 
after another arrest was made and again 



the two hairs did not match. It was then dis- 
covered the hair in evidence was not a hu- 
man iiiiir, but a gray hair from an old, yel- 
low dog. This discovery led to the arrest 
of a third man who owned sucli a dog, and 
he confessed to being the murderer. 

The work is something giving scope for 
endless study and resourcefulness, and not 
every one could be more than ordinarily 
successful, but for otic with natural ability 
to unravel mysteries, the possibilities for 
renown and remuneration are large. 

« ■ m — — 

FOUND NEW CLAY-TREATING 
PROCESS IN THE BIBLE 

A man who was searching for the besi 
clay to make crucibles read in the fifth 
chapter of Exodus about the use of straw 
and stubble by the Egyptians in the inn mi 
fa c tu re of brick. He boiled some straw and 
mixed the dark red liquid from it with clay, 
which greatly increased the plasticity of the 
clay. Tannin was discovered to be the 
active agent and then by using a solution 
of tannin in water in treating other clays 
he secured the same result. Run-drying 
instead of burning is used in this process, 
superior results being obtained In ten days* 




Do You Wear Glasses? Do Your Eyes Smart or Bum ? 

Do Your Eyes Cause Headache ? Are Your Eyes Glassy or Strained ? 

Are Your Eyes Inflamed or Red? 

All refractive errors, muscular trouble and chronic diseases of the 
Eye successfully treated by scientiiic MASSAGE. 

I F you have trouble with your eyes for any reason whatever, we want you 
to write us to-day, and we will send you by return mail our Illustrated 
Treatise on the Eyes* This work has been produced after much re- 
search and expense. It contains a wealth of valuable information* and ia 
fully illustrated. 

i 1 ..THE IDEAL SIGHT RESTORER ie a device bo made that re- 

suite from its uae, although Blow, are permanent. It treats the 
e ? re in Nature *e own way, with simple massage, Hundreds of 
^ M -t people have forwarded up solicited testimonials to us, and no 

T ‘V ; * j- doubt among them is some one in your city or town who has 

ISBHLiari / If used The Ideal Sight Restorer with gratifying results* 

:• WSmTiV, V Do not fail to write us to-day for our literature. Lis 

.1 Jffey absolutely free. 






The “OTTO” Suction Gas Producer 

is saving’ money and making 1 friends wherever installed, In conjunction 
with the ** Otto ” Gas Engine it makes the rare combination of 
reliability and economy. For plants 20 H. P. and up it will pay the biggest 
kind of a dividend. Discard the worn-out and dangerous boiler for an 
** OttO " outfit and save money in fuel, insurance, help and repairs, In 
writing for Catalog tell up your needs in detail* Mention this paper* 

OTTO GAS ENGINE WORKS, Phila, Pa. 



STANDARD OF THE WORLD 




Absolutely FREE 

For 30 Days ONLY 

We will furnish FREE o( charge 
to every pum baser of a 

JUNIOR. 

Marine Motor 



h complete set of letter it a, which enables 

any Amateur to tmlul bis own boat hi ;i moderate cost. 

I -CIUNDER 

Model C t M. P, T weight 70 ll>s* Price* 83ft. *'0 
* + F. 2 “ k| f)5 “ «■ 4 7,7 A 

“ 0,3 “ *• 140 “ ,y ha.sa 

2-CYLINDEK 

Mtxiel H,2'. : U , P , weight 1 30 lbs. Price, *7 I .Oi) 

M J. 4 “ “ 147 *' *■ 

“ Kj6 m ** 210 " “ 1<J3,75 

All of the standard Jf-cycln type aud reversible Take 
advantage of this special offer, ORDER To-ftAY, 
and we will make shipment immediately. 



Engini 
onlj 
Tlaase 
Pricfs 
£ra Ket 
’■'L, J li:- - 
t'.ticU 
Hewed 



THE JUNIOR ENGINE WORKS 

Consolidated; with 

CHAS. P. CROUCH & CO. 

472-488 Carrot) Ave., CHICAGO, U. S. A. 



< Tke 

Practical 

Gas :: ii :: 

Engineer 

PRICE $1.00 

A Book of ISO Pages Neatly Bound in Cloth 

tlj-' hr. K. IV, tunu^nccllrr, ft C!*jai]|B(i Jriir.iii' l\ic|wrt of fourteen 
J'^ans expcriencr vrar Li II vrErvCRrhon I'ltgines. 
tl is t I’dHii'ictt 1 . j - 1 ini! i v,- ntipn woik, l^jtitaitiLiiflli*- practical point* 
Omled U } 1 .T [imcln*.^r, OWILer ur u|n:rjilyr yf n Uawjlitl* Mutu]-. 
Ltivptsnu tru fhoroupL manner i r-ul-los and rriii<M|jca cicuunt- 

<;n-S ia vjhui-iitiiir ..ii^mca in JffOTidi VEHICLES, LAUNCH C&. 
SIhU'K, i ir OX Till! FA liJI . Every Jin i 1 til Ik HionitiitLiiLif, L v* ry 
pfitf* It ful L r,f interest. 




See the Sufcfect Mitt.-r in the fourth pise of the Index of 
THE PRACTICAL GAS ENGINEER 
Fifteen F.iges of Index like this j 
_ . , , FOURTH PAGE INDEX 

IWirult- KLurhtfif, li-'-aSOlka f-ir. ]^unp#-rin rLlstf 3 Llltf n G.ls Lu-prnij,. 
Eungisr from E^jjlcmian, EEpanin n F^rre. E*|rlGsiv# 

tOrc«. El*firk Sjiark IfliiiltfilL Bjffrtrip 1 '■ iiii*, TL-TDliuuJift ur 
H I ertrodes . Eispine Rwm. LtiumU C-nneetLeiii, FithAiut M-irH.--rn. 
t.AbaiiixL "inlu Fine: nr Chi 3n Ij,r,y iuii> Well or cistern. 

Uhaihtiaio But. tl-Mirie Ipnitcf. tlretHc CuDDfttioDi. Kijjft- 
DI'UI fur Sun. Knfin« H.td'ia &inrt h Why? Lum tin AhauM 

Hun Ltuply *T FilSt, Fiifinp Shuri HuHH Wbnh Tlh> Much Fuel. 
Fi'iiwciujf Under Fu)| Lend. ElccMc Current Tosteit. ExhauU 
Sounds i 1 ■ ■ 1 1 .!<■ to Iii 3 |if.jprr HunnLuB. Knftine Slcm-i Up n-Pid 
SM],- Esiilurtni Interior 4.f CyHiulit. Fuels Died In Ur* ur 
dn^ollira EngbJjns. Fuilr-Cyclr Principle 

J.'." f'npfs 1 33 Hn li- .ikLui juUsuth Li^e SnbJi-KiP H.Mhese ri is tin? 
IStjjpi'si IMIiit’f Wf ore 1 1 r.r ltij)*k ever vCfered. Ki-j-.i |- niiinir] on 

receipt nf |ri-i c c ( I.Vhi, Remit Ly ponid t?r Ei.prfts Slunef Untrr. 

Adir^s, E.W, LONCAKECK£R,M , D . , Pu hluifiT, 
4C0 MaJifi n Ave*, Anderson, incj- 




The New Pierce Gasoline Motor 

IS A WONDER 

It will develop more power on less fuel 
than any other make in the world.*.. 

Built on modern lines omi to the vury latfat proctioei nimdu Ixom the bant matpr lal and 
with ordinary cam will £ii#E a hfo-timo,, 

Tf p Mb buiidina Gitflclinn for over twenty ream. More than l^.UOO FIERCIf 

MUT0H3 are in uso in parte of the World. Wo know how to, uud do, build them rijiht. ia 
IACGh 

Guarantee Them to Give Satisfaction, 

Jf they do not t send them back and we 
will refund your money in full. * . , . 

The PIERCE MOTORS am the bent In thu world nnd coit Icnh than thn pmre«t, Wp anar- 
antee f hrni aa&iji.fit deieetiVA macorial fi^r life. II you want power for n f i y jui rposp. wfFtn lor 
«nr printed matter, #tUlina your needn. We <iJ*o bn Lid other riich uu to luQ It. E, bIso iluxira 
Motors, UoDckB and Auco Boats. Bo suro and uddru«i 

PIERCE ENGINE COMPANY* ■ Dept. 2, Racine, Wis. 

J i-2 Actual Horse Power 



You Want Practical 
WELL PRtLLiMG MACHINERY 




to dc vctopo that 

Mineral, Off or Water 



proposition; wo have iL Guarantee 
it to work satisfactorily* 

Tell 113 about tT>t> fflimaitoTifL dfrpth, diameter will send 

prtnlcd matter and ran kuvo ymi money. 



THE AMERICAN WELL WORKS, 



AURORA. ILL.. U. S. A. 
CHICAGO, ILL. DALLAS, TEXAS 




$5WaterMolor$3.50 

A Jnrjie K‘ Divine Fonert Water 
Sluter ter a limltrU time ta.IH). 
Vouijil^tt 1 , with itie Si or toil Kimrnn- 
tei*. Aitiifiinn to mi} Linear, tor 
rolli-tilni;, Stuirpenli.K, hihL lirliirluig. 
TLuiih all kiii'i^ uf Llk'lit M inching 
like Si-ii jfiic jh eh L Washing Miu'lrUnts 
ljitln j . Prill, Dynamo, Hu ?.* S»w t ele, 
Nearly twice »m large ns any ot ti- 
cradvertlml mtju.ir, tnitfll Includes 
Ernefy Wheitl, L’Mli Buffing WJjim' 1, 
_ Eel! " fulfil Lug WlieeL SvDLwjiird 
Sw<Hjd Pulley, Lent ln-r Halting, Pol- 
;? Jailing MmierltiT. * III Cun, Washers amd 
printed i nsi rtietiuiiB, Money lie- 
fuutleilsf not (WiLtifavrory. Order 
ninvd'rwrik 1 limned lately for Mor- 
ten's I'll Eft MoteF Boot. 

AGESTS WASTED. 
MORTON MFG. CO., OeptV, 130 Fulton Street, NEW YORK, 



BE YOUR OWN BOSS 

MANY MARK |3,imo A TEAK 

Yon have the Mfflacltnn^, Start n Hull Order Bn'fllppiw at liumO . 
Wo tell yon bow. Muncy* coming In dally. Ennrrocjus proflta- 
Eierytblug fDTniiihud t Write j»L mire ter our ‘‘HlttKcr ' 1 and i JtElS 

particulars. 

F, M. Krueger Co. t 15C WrL»Iiiiig:Ann St, Cliieago,Ill 




n 



GOtS LIKE SIXTY 

UK£ SIXTY 
FOR SIXTY 



GASOLINE 
N BINES 



ter Pumjiln 
CteamSepctniT^ 
a-tentf Maeliln 

t-'rd-rcr, ct 

for etvtaJt>gUf. 

GILSON MFG.CO, 
WajihinatorLWli 




Gas and Gasoline Engi.:? and 
Motor Castings U to 16 El. P. 

Ad to. Marine and Stationary. I i oaklet on Eeqnost 
We iell blue print drawings of either 2 or 4 cycle type, 

THE CEBHARDT MOTOR CO. 

3930 Hancock at*, phiii, Pa. 



CASTINGS FOR i H. P. 
GASOLINE ENGINES 




3 eiid for our booklet on stationary and Marine Euglnefi. 
Also castings for same. 



L. W. GILLESPIE & COMPANY, - Marion, tod. 




too Gallons 
AO Feet 
l Cent 



Name,,. — „ . 

Town. 



FairbanRs-Morse 

Domestic Water ^Supply 

Provides all the canveniencefl of city water 
works at moderate cost. 

Gas, Gasoline or Kerosene Engines for all purposes from 2 h, p. up, 

Cnt out complele advertisement and send to 

Fairbanks, Morse GH Co. 

Monroe Street, Chicago, 111. 

Please sent] use 1 lluatrated Catalogue No. W 44 fl Gasoline Engines. 



I mav want.. 




"Union 



Self-Feed Rip \ail/ 

uid Cross* Cut JAW 



(Almost « complete workshop in one machine) 

In tiuitaM* for various kind a of work— rip |>]n g {up to 3Jt inch 
tlilcki, cross cutttug, mllqrlng. etc,, and with the addition qf 
extra attsietimeots, rabbeting, grooving, gaining, dadoing:, 
boring, sqrqll-sawlngr edge mould lng. bonding, etc. 

The heaviest, most substantial' accurate and easiest running 1 
machine of its Mind on the market. 

Machines Sent on Trial, Send for Catalog H A” 

THE SENECA FALLS MFG. CO. 

101 Water Street, - - Seneca Falls, K. Y. 








Fnr nr power n\* wanted . Tlnn 
powi^r trrwuH feed wcid oom iHiund 
rest ■ A «E rit’l ]y high, grad « to nri - 
trn tool. We alum guild a Much 
l»the. DeKrLutito tironlati of 
each lathe upon mquest. 



Arc they getting the Right Files at the Right PricetT 

EVERT FILE WARRANTED, 



fi jnofc Mi(] Bb^eutI per do*. $ JO Priea ewii B tents 
$ ** ■»• -+ ,9g <+ « g ■* 

10 11 “ h " U6 *■ 11 13 * 

12 t .70 » " 17 “ 

5 “ SbnftftrTilfl “ .ST " - 7 * 

■ S54 w rt « « ■* .66 « " 7 41 

4 'I li „ tt ii j| t* >> j *' 1 

UBI tJS ISO 1 ! T3B IIS |i TOU USE. OUB, PRICES Afi £ PE i, E3 WI LL 3 1TISFI 
OVER 90<3 DIFFERENT Ct?TS AND Sf7.ES IN STOCK. 



BUILT UPON HONOR -ACCU RACY, EFFICIENCY, MODERATE PRICES. 
Foot and Power Lathes, all sizes, send for Catalogue* 

j- ii 

Sebastian Lathe Company, iw Culvert st., Cincinnati, 0. 

PI cape mention Popular Moch anted when writing Advertiser* 



D or e ti x ft. P lenty of 
cooling fturface. No 
engine ever con- 
struct otl with so few 
work In it par tw. Can 
hold your hands on 
the pi na after engine 
has been working 
alt 4ay+ Write for 
agency, tiasolinc 
tank outside. 

Weight, boo lbs. 



THE LARGEST 

AIR-COOLED MOTOR MADE 



5 HORSE POWER 



PERI OUT BROS,, 



The Ideal Lawnmower Grinder 

Sharpens any Lawn- 
mower accurately in Iti 
to li minutes, makeft 
the bladcA aosolutely 
true, gives them a per- 
fect clearance, does the 
work quicker and cheap- 
er than it can be done 
by hand. Nothing like 
Li on the market. Made 
for bcnii hand and pow- 
er use. 

Write for foil deaerip- 
(ton, Hnd prices 
TODAY. 

THE HOOT BROS. CO. - Plymouth, Ohio 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES:::: 



SHEPARD LATHE CO. 



Air-Cooled Motor Co., - Lansing, Mich. 

fWiiCseU LATHES 



9 to !3 inch Swing 

Laid price, Jr'S?. ft) nnd up accord- 
ing to wij.i". Win n ready to buy 

K!t*nd for Lathe Oiiudnuand prices 



W, F, & .John Ibirnen I‘o, 

filthy St., ; ? Rock forrl , Ii L 



KEROSENE OIL ENGINES - 

nARINE. STATIONARY, PORTABLE. 

No Danger, Ms^itniitu Power, Lightest Weight, Simple, 
Hellaljio, Economical No fiatt«rb4, SelMgaUbm by com- 
pression. Fully Guaranteed, Write for Lata Icgue P, M. 

International Power Vehicle Company 

253 Broadway* NEW YORK. 

B* r. BARNES 1 
ELEVEN-INCH SCREW 
CUTTING LATHE 



Alai W. 24 st.. 



Clncl&ii&ti f Ohio 



E* F. BARNES CO- Rockfwd.lll 



If It’s a Sebastian, It’s a Good Lathe 



MECHANICS USE FlLESl 





New Catalogue 



EVERYTHING FOR THE BUILDER 
ASSEMBLER . JOBBER . DEALER 



ST. LOUIS, 



J. H. NEUSTADT Co., ™ 




ROBERT BATTERY METERS 

GUARANTEED 

VOLT AMMETERS, - * £6.00 

AMMETERS. - B.00 

VQLT-METESS, &-<Xl 

SEND FOK CATALOG 

ROBERT INSTRUMENT CO* 
SO Shelby Street* Petrolt T Mich. 




CURTISS — 

Silent-Running World's Record 

MOTORCYCLES . . . 

and 5 h, p. Manv new feature? and improvements. 
Alrsbip iiiotore, antJ 

C. H, CURTISS MFC. CO, 

Hammondsport* H. Y, 



Box 489, 



EldredgE Gallery Volt-Meter 

Reading 0 to 3 Volts in h Divisions 

A convea Sent. « ad practical iantnUBirnt 
for who une Prlmurjf and. Jjtorana 

IMttarLfi- Itfl rtftif# ■'5111 cctct Ito ptllf of pjlff-irj or oti* 
^11 m i S(,-,ni K o BfctMrt . Ji Ht*w Beat La i u f n *'5 ,n;«, P™- 

HQBunb]* iLkiii^ bosE*-;B jKritU- - - FrliJB *4. 
IUDRED6t ELECT RIC MFC. GO.* Surlngfletd, Mass. 





CHAIN TOOL 




THS 

HU?*YKI»P 

SENT PWQ AIO FOR «6c 
The MOTOR CAR SUPPLY CO, 

wit MicwrtUX CHlCSQlOjM^ 



PAGE ELECTRIC BOOK . 

W^tc forlt. Wt will *1»0 Bend y&U ourl 
fspetlnl i >19.11 by which y n c.-.n secure any | 
article i a on r tiff «OnJcffU u N o . ffi ^ wmn u„ \Um 

utely FREE Julius* *■*!#« * San* to., 71 Vf . st., auiwmfce*. 



170 



FREE 




TVHtf 

tottav. 



Citik 



■ ret 



inrir 



Motsinger Auto-SparKer 

Starts and runs 

GAS ENGINES WITHOUT BATTERIES 

Noothfr machine rEib d-.ifc mjoee*t?sinlly for 
lark of orltflnnt patent? owned by nfe. He 
twlftt moCLftn In Cut driVin _ M'> belt or 
Kwltrh neccifiprify. Na bat It riOH whitef Of, 
for make eitnf break or jump. spark. 
IV .l ter nn ..i di i hi -prtiot . F ulln'uiihuitee^. 

-AlOTSJNGER DEVICE MFG. C.. 
146 Main Bt., Pendleton, lnd, f U. S. A, 



THE LIGHTAflSG AGE, 



Frank L. Stanton* 

What's the wortti a -coinin' to, a feller’ d like to 
know. 

When they're nirakiji 1 ire to order an' Ennnnfaeturlti' 
enow ? 

An' now,, u* If to vex us, another thirur we hear: 

They’re rankin' rain in Texas without a word o' 
prayer. 

The cities, — they’re gone out o' sight; it 'pears just 
like a dream, 

For when they have a cloudy night they nip the 
stars by steam I 

And here’s the Jtglitnlh', with a song, proclaimin' 
man is boss, 

And all the street cars sklmmln 1 'long without & 
mute or boss! 

And here's that ringin' telephone, which never seems 
to tlre„ 

But takes a mans voire, free o' charge, across six 
miles o’ wire; 

And here's the blessed pb.onygrnf, which makes your 
memory vain. 

Ah' like a woman, when you talk, keeps talkin' back 
again! 

Lord! how the world is movin' on beneath the sun 
and moon! 

I can’t help thin kin' I was born a hundred years 

too norm; 

Rut when I pn— praise be to God! — it won't be in 
the tilglit. 

For my grave will shine like glory In a bright elec- 
tric light! 







— SPECIAL 

GAS ENGINE GENERATOR 

Steady light from an ordinary Oas or 
Gasoline Engine. Write for Bulletin. 

.Hester Electric Motor Co. 

STREET * ROCHE^TERi N*Tf«* U* S- -A* 

Pleas* mention PopuSm Mechanics when writing advertliera 







Faster than an Auto 
CHeaper than a Horse 



G e T A 



ISON 



It is speedy and reliable* adapted 
to all toads, and maintained at a 
moderate e xpense* Attachments 
designed for leisure and 



Writ* us 

Fowler - Mans**** 

Cycle h. B . w., 

Clinton and Fulton Sts*, Chicago, 111* 





LESS THAN 30c. 



Per IPO miles covers total a p mm 
cost of operating an M K 

THE STANDARD OF AMERICAN MADE 
MOTOR -CYCLES 

HILLS ARE AS LEVEL ROADS TO THE 3 H. P. 
ARMAC MOTOR 

Tally Guaranteed- Ample Power to take Two 
Riders over any Country Road, and will with- 
stand Rough Road Use Every Day in the Year, 
A Practical Machine for Business Purposes, Lug- 
ijaye Carriers, Tandem and Side Car Attachments. 
CATALOG FREE. 

Are you on Our Mailing List? 

ARMAC MOTOR COMPANY 

476 CARROLL AVE., CHICAGO, ILL. 




“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

The most ftoliJtblt* ^parkern oh the 
Mark-Lit. 

Take the Place of Batteries, 




Jump Spark Coils 

FOB AT.Ij PURPOSES 

Single, Double, Triple* and Quad- 
tuple for 3 button ary Kri ^ i. u evi a hi] 
AiiI nUiOlaEles. GiiH runted in OPLmtj' 
purtk'ni ur„ Fine V ibr-Lfor, 

SEJTD FOR CATALOG IE D. 

WE hNOfltOtiK HHDEMAN MF'G, COMPANY 




ANYBODY 
CAN USB IT 

DlowontSt ‘^adlK»i|A, 
£lass cuts or cjlher dam- 
ilte spots on oulflr cas- 
ual^: loro otl stains, S-iilH 
or imncturfs to Inner 
i u b iu vulcanlzi'd aa 
giimfS sl H i patv with our 
Vuloaulzera. 

wo want to eetid yon 
circulars, nod what 
others sa>- 

« Stitch - i n-Time " 
Yukanizer Co. 
Topeka, Kan., 

U. S, A. 




fMa Shows Out 

“Vim'* 

Butt Spark 
Magneto 

o make otb«r Tj pea for 

Butt end 
Jump Spark 
Ignition 

Also 

COILS 

ofill Wnfls. Write 
for pricey whI lull 
Information 



THE TRITT ELECTRIC CO., ST 1 




AUTOMOBILES $100 AND UP 



We will iQjiii nrtr tarjfo Illustrated liargein Fboi-t of mew and siiiehtir usoii Automobiles on 
twseipt ot your name and Atidre&s. This eh&el accurate pho (o£f aphid views of more 

than 50 Autoiuwbilefci offered ns low as limb Write plainly to 

H. GRAHAM CYCLE CO., Inc. 

Establlshe-d l-i years. 601-603-605 Madison Street. CHICAGO. ILL 



rKCMCU a i ccl anur rAi\a 



Foundries, Bolt Works, Etc, 




Made of an 
and you 
cast hips, 
borings, oil drippings, etc. 



THOUSANDS IN USE » DURABILITY AND SATISFACTION GUARANTEED, 

oes to pieces, and al way® gtvea entire satis faction. Try samples 

screws, nuts, washers 
the turnings, trimmings, 

HILBOURNE CEb JACOBS MFG, CO* * Calumtus, Ohio 



1> UMtfi. IH 1. HATlNrAl'TlUB OUARA 

■ of any (Jangc of sheet steel desired. Never goes to pieces, and always gives entire m 
would not be without them at any price. Suitable for handling bolts, rivets, nails, 
, ore, (inarm and other substances, and for use under lathee and drill presses to’ catch 



No. 602 NAPANOGH Pocket-Knife Tool Kit 




Everybody's 

Pocket Tool Chest, 

Lea l her Pocket- Book 1 + ]£ v- 3 J4 
inches, containing Pot kilt 
Knife, File, Saw, Chisel, 
Screw- Drivkr and Kramer. 

Each tool firm I v attached or 
detached to the Pocket Knife in 
a second. 

Made in America by skilled 
A meri c a n tnec ban ic s. 

WARRANTED 

Sent postpaid on receipt of 

$3,25 

Use 5 days, and if not sat- 
isfactory, return to me and I 
will refund the money. 



UL J, ULEST, 7 F Warren Street, New York C3ly + 




Spout 

Attuned 

Unto* 

Connection 



EVERY MACHINIST 

who reads this adv. should 
ash his dealer fora How- 
land Pump Oiler. Hand- 
iest thing around a lathe. 
Can keep flow of oil on cut 
ff and threading tools. 
Sample 1$ Pint Brass 
fi .25 Prepaid, 

We manufacture Pump, 
alve. Drip and Spring Hot- 
tom Ollcra, Fur sale by job- 
bers and dealers, 

Free Catalogue. 

Maple City Manufacturing Co. 
MONMOUTH, ILL. 



AUTOMATIC PIANO PLAYERS. — The piano 
playing attachment hns developed more rapidly dur- 
ing the past live years than any other feature of 
piano manufacture. The idea is not new. a patent 
having been Issued In England In IflOi for such a 
device, which was moderately successful. The use 
of the moving perforated strip of paper, which Is 
moat generally used, was Invented in 184 7 t hut not 
until recently was the prejudice against "mechanical" 
I laying removed by the addition of several control- 
log features, which allows of considerable intelli- 
gent variation. 



PROBLEM IN CHAIN WELDING,— Five sec 

lions of broken chain were sent into the blacksmith 
shop, each section containing three links, thus: 



COD ODD COO n m coo 

The foreman blacksmith told one of the fires to 
connect It up by three welds. How was it done? 
If not clear, refer to answer on another page of 
this issue. 

#*» 

USED SAND TO RAISE A FALLEN HORSE, — 

The off horse of u big brewery team had slipped 
and fallen on one car track with the wagon turned 
su ns to block the other track, also. Driver and po- 
licemen were niuking frantic efforts to get the mdtual 
to Its feet* when #■ keen-witted mntormnn came to 
th dr relief. When he bad brought his rar to a 
slop* he began operating the plunger that works the 
valve of the sandbox underneath the car, letting a 
Httle mound of sand run out. With hla number 
plate to serve ns a shovel he then spread the sand 
on the pavement around the horse's hoofn. When 
the horse felt the sharp sand. Instead of the slippery 
pavement, beneath bis feet he readily arose. 






O -t* 1 F£K» * • * 



PATENTED IN UNITED STATES* CANADA, FRANCE, GERMAN ¥ 
AND GREAT BRITAIN, 

PATE NTS PEN DING* 



FOR THE NEXT THIRTY (30) DAYS 



we offer readers 
of POPULAR 

MECHATSTCB ONE OF OUR WRENCHES, made with extra fine finish, at a special price of 
OS CJ5NTS each, postpaid to any address. We make thijj offer in order to introduce the 
“■Hawk eye” Wrench to new readers who are not aquainted with its merits. 

0rll Mv°g The HawKeye Wrench Co., itoaiMwni, i*w» 



Bolts before and 
after using tba 
lliwkeye * , 



Our wrench has more 
uses than any other 
wrench made, and can 
be u e e d as a p 1 ' 
wrench, thread cutler, 
or nut wrench. For 
cutting threads it has 
‘i different dies. 



The National Lines of Mexico 



NATIONAL EAiLftOAiJ OF MEXICO 
MEXICAN INTERNATIONAL RAILROAD 
INTEROCEANIC RAILWAY OF MEXICO 

MEXICO’S GREATEST 

RAILWAY SYSTEfl 



VIA 

LAREDO ROUTE 

57S Miles Shortest 22 hours Quickest 

— -AHq rdinR— 

The Only Through Pullman 5ervlCe 

Tht* Itepahtlc of Mnicn n I kh; n ds in mtt ructions for 
Tourist, Prospector end Investor, the Capital 

MEXICO CITY 
The Paris of America 

ik el ei ull-tcur nu hilt pushed. 

ArpraKU tempi? nituru: 

Sum CO FT C3 dkg*. winter SSiia^-. Fahr, 

Only line affording diverse ronlc w 1 * h«u t extra charge* 

For illnHtrat^d dftscriptlTe 1 itPTAture, riM**, aloepLUt; car 
re*f rvftitoiie, <i*Jl on or iidiir ana 

Q£0. W, HIBBARD, <L H. HACkLET, 

Gon^rftJ FaffleDi^r Ajfent. General Western Aennt, 
Apartada No. Ste Suit* Quine X H'dg,,, 

Meitco City, Mexico Ctiicagu, III. 




The WABASH 

OPERATES 

Fast Through Service 

FROM CHICAGO 

EAST AND WEST 

tT IS OUR BUSINESS TO ASSIST THE TRAVELING 
PUBLIC. WRITE US ABOUT ANY TRIP YOU HAVE 
IN MIND. WE SHALL BE PLEASED TO GIVE YOU 
PROMPT INFORMATION CONCERNING RATES 
ROUTES, TRAIN SERVICE, ETC., AND WE MAY BE 
ABLE TO SAVE YOU MONEY. 

F. H. TRISTRAM, A. G. P. AGENT, 

97 ADAMS ST. r CHICAGO 

C. S, CRANE, GEN. PASS. AND TKT. ABENT 
ST. LOUIS 



All Tear Tourist Huttos 
and HriTOt'*oeker& r 
Fie urn Inn Ruttv 



l>n£ly PuNlnftU Hf-rvicu 
between y i, Lj.’-uIh, Mo. 
ami City of MeitdO 




I fr NEW s&r 

W SEMI-WEEKLY 

SOLID, VEST I RULED V 

SPECIAL TRAIN <■ 

BETWEEN 

St, Louis ami City of Hexico 

m — Iron 
Mountain 
Route 

Texas & Pacific,] nternationaJ & Great Northern 
arid Hie National lines of Mexico 
LEAVE ST. LOUIS, 9.00 A, M. 
TUESDAYS AND FRIDAYS 
ARRIVE MEXICO CITY, 8.30 R, M. 
THURSDAYS AND SUNDAYS 
INITIAL TRAIN, JANUARY 16th 

COMPOSITE STATEF1QQM 
OBSERVATION* DINING 
\ AND STANDARD SLEEPUNG CARS J 

If . C. TOWNSEND A 

C (fpi’l Pl&SEHGER AMP TIGKLT AOifTT 

SAINT LOUIS 
ELLIS FAR^SWUETEI 
RraKlp.P \ m Clark St. 

Y Chicago, y^cCfi, 



The 

Overland 

Limited 



I he must (usurious train in the wori3 t 
leaves Chicago a^Q 1 ) p, m. -laity. Less 
thnn three days iti San Francisco, 
Maanfficent equipment- Electric lighted 
| throughout. 

EHE BEST of EVERYTHING 

Two other fast trains leave Chicago 10 
a.m. and 11:35 r. m, dully, wlih through 
service lo San Fr.in cisco, Los Angeles 
And Portland via the 

Chicago & North-Western, 
Union Pacific and 
Southern Pacific Railways 

Ail agents sell tickets v 3 a 
this route. 

lUustrtt-cd booklets on 
application to 

w + □ knes-kern, 

Chicago, III. 
or E. L, LG-MAX, 

Omaha. NEB, 

OLlb 



l'lpttee mention FouTilnr Meehtinlco when urLting mlvcrtlaern 





i Guarantee Electric Co. 

Chicago's Great Dynamo 
= and Motor Martlet = 

800 DynamoR -and ^rntern actually in stock, every 
one a bargain and fully guaranteed. 

We have also a thousand bargains in Valt and Am- 
pcromctL'rs, Lamp** sock' 1 in and other Electrical 
Apparatus. Let u* quote you on small 
complete equip me uta. 

161 South Clinton Street 
CHICAGO 







2 >LU\L> rUK I 1 

• 

My Revised List of Machinery 
and Contractors' Equipment 
IS NOW READY, AND COVERS 
twelve printed pages with lo- 
cation AND PRICES- I WILL BE 
VERY PLEASED TO SEND A COPY 
TO YOU IF YOU WILL LET ME HAVE 
YOUR ADDRESS. 

Willis Shaw, Machinery 

171 La Salle St. CHICAGO, ILL. 



TELEGRAPH rOt<f£S 15 M£UV[CU 40 YKARS 

— Away out near the farthest point on the Atner- 
fcrnn side of Behring sea a line of telegraph poles, 
erected in l^Gd, lw si 111 standing, sound and strong, 
says the E Ur trial I Review. Their permanency is 
duo, ns explained by a recent seleotlflc visitor to that 
locality, in the fact "that they are not subject to 
the ravages of tropical insects/' Overlooking that 
spot stands n conspicuous, wireless-telegraph 

tower erected by General G reply In 1Q04, For 
thlrty-elght years tile old lino has remained, dumb. 
From the new lower electric signals flush Jiiul pul- 
sate n thousand miles out to fn-n, culling to ships 
whoso musts are tipped with the new St. Elmo's 
Arc, umi fur across Siberian wastes, studded with 
mountain peaks, hearing n message from the new 
Hberty-invtnjr world to the liberty -longing millions of 
ancient empires. The world Awaits the answer. 



TO HE.HOVe: Jj FIjI NT l£RS* — W h en a splinter of 
wood gets lodged beneath the nail and It would l«e 
torture to dig it out, try putting on a poultice of 
common yellow soap and sugar mixed Into a soft 
pasty with a sliver spoon and put on a soft, clean 
rug- Tic it around ihe nail where the .splinter Is 
lodged and in the morning the hit of wood will he 
seen nearer the top of the nail, often sticking right 
out so that a slight pull is all that is necessary to 
remove It. 

4*» 

LONGEST WAGON 45 FT.— The statement was 
recently made In 1 ILlI s- magazine that a certain wagon 
4.0 ft, long was believed to be the "longest ever 
made/' One of our town readers writes of a 45-ft. 
wagon which hun been In use four years In Dcs 
Moines. Can any one beat this? If not, 45 ft. will 
he considered the champ I on. 




B A L 



L BEARINGS 

“KNIFE” PATENTS— Th* Combinations 

A Didt BcurLne mid a Conn 1 combined. 

For t h rujtt, w* nth t or both. 

Lowest price mid best bemt-5 n k made. 

For the lEnhtcHt to thu heuTUiflt work. 

All niBBS. ?/-p neh and Up. 

No fitting- ji u ht. thihIi it nn. 

lu ee n to i n stftm f nr nam pIgh, 

PRESSED STEEL MFC. CO. 

545 Th* - phllnltl||hh,Ri, 




DYNAMO CASTINGS 

Sets of Mdteiidl w FlnisJitd Paris for tbs 

FRANKLIN MODEL DYNAMO 

(■KICK * 3.50 AMUCF 
Will lijrht ait (te. p. Jntnph 

Write (or illustrated boot let 3 

PARSELL <Sb WEED, 

119*131 West 31st Street, - NEW YORK CIH 



Keep Your Tool Room Emory Wheel True by Usin& 
D1AMO-CARBO EMERY WHEEL DRESSER 




Ko. i> 8 Inches Long.., $2.00 

" 3, 30 « ■* 3AQ 

11 5, 12 “ “ ..... ..... LOO 



Send for Dresser Booklet with Testimonials 

THE DESMOND-STEPH AN MFC. CO., - Urbana, Ohio 



Popular Mechanics, Journal Building, Chicago 

I would like to act as your agent in the shop or works of 

51 ™/ — — — employing men. 

If you have no agent in this plant send me full particulars with 
statement of commissions paid. 

Name 

Street — — 

City, State _ 



AND BLOW TORCH 




Jy thftt) eau often halved three times over on ft alible awkward, 
hard-ht-geMiL bit o£ soldering work Lin m Bend you a little hook- 
letthatwlh In fiveminotefl revoiatianlxe jour views of soldering 
|H)SHSbS Lltlr h . S bill we d 0- 60 ? 






EMMELMANN BROTHERS MFG. CO., INDIANAPOLIS, IND, U. S. A. 



WANTED 




Engl nears and fell persons 
running belts, to write an 
thelrfltnFs tetter bead for 
liberal free samp!* prepaid of 

M Pulle-Y-Gram >> 

for Belts, State kind of belts. 

THE CARDINAL MFG* CO*, 

^•laad, O hio. 

(Ud Afiat Wutnk 



WE WILL SEND YOU 



OupYSab, * 

Qua 8-’t OENnraE 
A rft i n( ronjf S&wkk 
■nd Dies, 

One Pipe Ontt^r, 

Out M rtneli. All for handling pipe frum to 1 Inch. 

ON HECkIPT OF V10.50 
Bend for Cats laic tie of Gomphito Line, 
ARMBTEONO MFG. Q0. t Bridgeport, Conn, 





























SIMPLE BUT SAFE 

THE. LANCASTER 

High snd l&w water nnd high pressure alarm fnr steam Loiters, Whistle* when water It 
too hijth, too low or for hint prw*ure. Thtt float* are made of terra cotta, will not oollupso 
nr fill with water. Will work at any boiler pressure. Beni on appnyvB). You cati try It 
before yon purchttac. MvchanlraJl ^iite wanted everjwtiare. For fall particular* and 
descriptive circulars, add™™ 

GEORGE LANCASTER. - 541 Lexington Ave. * NEW YORK CITY 



ALUMINUM I'APKlt. — Aluminum paper Is now 
manufactured 111 Germany and recommended an a 
substitute for tin foil. It Is not the so-called leaf 
aluminum, but real paper coated with powdered 
aluminum, and is said to possess very favorable 
qualities for preserving articles of food, for which 
it is used as a covering, Chemical analysis ban 
proven that aluminum paper ctintnln& but few for- 
eign substances; occasionally It may contain up to 
2 per cent of Iron, hut never any arsenic or other 
poisonous metals. lienee It appears that the pow- 
dered Aluminum used for the manufacture of alum- 
inum paper ii* relatively pure. The paper used Js a 
sort of artificial parch meat, obtained through the 
action of sulphuric acid upon ordinary paper. The 
sheets are spread out and covered upon one side 
with U thin coating of a solution of renin Lei alcohol 
or ether, Evaporation lw precipitated through n cur- 
rent of air and the paper la then warmed until the 
resin has again become soft. Then powdered alum- 
inum Ik sprinkled upon it nurl flic poper subjected 
to strong pressure to facets the powder thereon, 
The metallic covering so obtained is neither n fl eeted 
by the air nor by fatty substances. Aluminum paper 
Is much cheaper than tin foil and will, so It is 
thought, become a strong competitor thereof. 



For its main library nod branches the City of 
Cleveland subscribes to IS copies of Popular Me- 
rhs.n lea, 



“We Analyze Everything" 

At Reasonable Rates. We Be vise New and Original 

Address Formulae 

Tho ElUworth L aboratories 

MAJC SUMMER, Ph. D* 

857 Dearborn Street* * - * Chicago 



Start a Mirror Factory 

There is easy work and big profits In this trade for 
some one In every town. The price of a new mirror, IBx 
#&, at nuwt any Fjtore U IS 3. GO to $5 -no. You can silver 
ajrla:HH of this size for 2(1 cents. A moment's thought 
will show you the I mm cnee profits. 

The expense of going Into this business Is but a tii.Be 
as you have no machinery or tools to buy, The neces- 
sary chemicals may be obtained at any drug store and 
yon can do the work right at home in your own kitchen. 

We have sold our renowned processes for years.hun- 
tlrcdis of them, for fl.OU to I^.IKI, and they arc worth the 
money. 

Special price now JiO cents f for a short time only) 
if you w ill return this art vcrllsetiiE:nt with your order. 

We also tell you, Free of ChargH, how to Emboaa, 
Grind, Foil, Gold Leaf, Frost, Chip and make Imitation 
Stained Glass. How to Transfer photos on Glass. How 
to Lore Holes In Glaus and Cut Sky lights, A 11 the above 
ami more for tho small Bum of GO cents. Money back 
it you arc not pleased. 

0. L PATTERSON & CO. Dt,L1. CHICAGO, ILL 



WHEN YOU WANT ANYTHING 

AND DON’T KNOW WHERE TO PINO IT 

WRITE POPULAR MECHANICS 



THE CLIMAX 

AL.COIJOL (08 GASOLINE) 

BLOW TORCH 



Every mechfln le and electrician, prafeaslnnul or amateur, aa 
wirt I ft* every h<Kiirh(ild should hnfe one of rheac torchem fbr 
Keherul wider! hr parpoeeft, ‘J he price. 6ft rentw in ml paid. 
Write for imrnpoM offer of one ut these tore bee FREE. 

CLIMAX MFG, CO., - - 1 Hartford St,, Ho«ton 





SOLDERENE 



A noiv rapid flux ftnd tin fomhlned for soldering 
and mending Iron, Copper, Bra^s* Lead, Zinc, Tin* 
Platinum i Gold. Sliver, Etc., without the me of solder or acids. Boldereno holders anything and everything that the 
old method of using barer wire solder, acids, rosin and paste accomplished. 

AGENTS WANTED. SEND TEN CENTS FOR A SAMPLE STICK. 



THE CHAS. A THOMPSON CO., • 41 Cortlandt Street. New York, N. Y. 




riAdiiPfiid tunruvimi 

CJua ran teed t ■' ntnp &pnrkinjp_ Money f^ndecl if it 

don't, rut Mr sa coaraiieat ronn*S^ in. Jopgi i s-pi in dinn. 
w Jj ve enough confidence In Hastings rotiiprmn . to mall a full 
Size &nnjue stick, upon receipt Of bit cents to cover postage. 

J Al S * L* N E £ F U S * Soi« A§«nt 

54 DEY STREET, N, Y* 



LITTLE 

CEMENT BRICK MACHINE 

OftpacirT J2TO per day — one man-. brick 
tamped lace down any dee Ik in makra three 
at a tiniB QnttH inc Indus 3 plain dies. 1 

ftoek, 1 octagon. 1 Round Corner. 1 Hope 
Pace. 1 circle plate lor column-’' MOLDS 
lor Cab Nnd ! 

Fluted Columns, etc, 



lor Cup h rtd Bill, base bull and baluster. 




A. D. MACK A V k CO., - %4 Wajilitn^Qii St.* * CHICAGO, ILL 



LET US BE TOUR FACTORY 

VvftlTE FOR ESTIMATE (IN ANY ARTICLE 
YOU WANT MANUFACTURED 
Stampings, Models. Expca. Worn 

WRITE TOR FRtC BOOKLET 
THE GLOBE MACHINE & STAMPING CO. 
9T0 Hamilton St,* Cleveland, O, 



Let Us Act As Your Factory 

We hive; one Of the beat equipped shops In the United States 
and can turn out your work for you cheaper than you can 
posRibly do it yourself. Send drawing or models for esti- 
mates on died, tools and manufacture of your article !u 
quantities. 

Metal Specialties Manufacturing Co. 

!S«9AW. Raadolsih St., Chicago, V. S.A 

E stablished Oyer 3 * Years pi, 

xperimentaL 

AND MODEL WORK = 

iGTantun 1 id l l uh Developed,. Circulars Fres. 

. WIS/I* GARDAM & SON, (IneO 
4C-D1 Boee- St* Sew York 



'NGRAYINGS MADE TO ILLUSTRATE CIRCULARS, 
CATALOfiUES, OR ADVERTISEMENTS. 

Clean, bright, ahpwy, cuts - -bringing dm t details 
perfectly. Our Pllcai mra reu^nablt, all work 
guaranteed — let uj figure on you t Jab. *\ /, 

WRITE POH SAMPLES 

ACME ENGRAVING CO. 

157 Washington St, * Chicago 




PATENTS 

Careful attentloa riven to the prosecution or business before 
the patent ofli.ee, F Aleuts procured and nonttorueT fee called 

for imt 11 patent Iri. nl lowed, <2\\ sears experience ) Writ* 
lor *'Inv«xitnr’a Guide/* AddrQ&B 

FraoKlin H. Hou^h 

Atlantic Buildin^i Washington, D> C* 



WOMAN RUSS DRY DOCK,— The only woman 
hi thf world owning mill managing it dry dock la 
MlSst Eilu Lawless* at Jersey City, N. J. The hush 
ness was established by her father and at Ids death 
she took tip the work In whirli she Luis hern \ery 
successful. Not long ago the power house was 
burned, but she lias rebuilt, and Installed larger and 
better machinery than before. 

4 ■ » 



SAWS NAILS, PLASTER AND |UON POSTS.— 

A new saw Is now on the market which saws 
tli rough lath, plaster and nails ns ordinary saws go 
through woosh IE will even saw east Iron posts, 
and other un tempered metals. Recently cast iron 



. 







fsosts in the front of nu old building were sawed 
through, which saved taking nut the posts and send- 
ing to a shop. The saving on this one job wan |150 + 
The handle is adjustable. 



* ■ » 



KNOW lift OF MECHANICS HF(H" [ It ED.— 

The study of mechmiles has taken a great stride dur- 
ing tin- past few years, and no young man's educa- 
tion is considered com |dc I e these days unless he has 
acquired some knowledge of machinery, It is prov- 
ing useful In nearly every branch of business, and a 
good general mcvlj&ninil knowledge will never come 
amiss. In the want columns of the newspapers there 
is a preponderance of advertisements calling for 
young men with technical knowledge, and employers 
complain of n scarcity of really well -equipped men 
along this: line.— ‘Motor Way, 



Going to Put It on the Market? 

Yon bare the Hrticlo ; we hate the briilns and the equipment for making it at the loweitcoat* 

We manufacture and ship all kinds of bi>ecial machinery on contract. 

LET US ACT AS YOUR FACTORY 

JOHN WISRART MACHINE WORKS* Engineers and Mactilnery Mfrt.. (InC.> 43 to 40 H, Canal Street, Chicago, 

LQSG DISTANCE "PHONE. MAJS m. 



SOLDERING SET SPDClAL t 25 Cents 

To inli-wbicc our catalogue of novf Uiph, etc,, we offer yon this 
u p] f- n l i .I b n. i i n Out El (; £0 n »i nt* of J. s. >] iter i J ron 1!£ i, net t*rt Iona. 

Th.>i [mHvrLzo*d renin. I tin alMO for tipnioB hopper, and 1 bar of 
wt.i]ri,.r .? a* erhown in picture. Put uj. In n ncut boi wlt-h full 
i S i r . ■ 1 • .- for ii nuar^nleadtn bo t boroug b 3 y practical, There’s 

always runu-r bldfi to mend nrotind the kitchen and every family 
• to !. -lv.n onu of them* ouUMh. At thin bargain price our stock 
_ mas 1 soon b« azticUM' in y-our nidor today. Do it now. 

Too will bo delighted. Price, per set, postpaid, col;. 2S«, Usets for 40th W* MILLER & CO. 71$ E. 4tb St , St. Paul Mian* 





POPULAR MECHANICS 



PATENT BUREAU 

invites the co-operation of Inven- 
tors, Mechanical Engineers, Drafts- 
men, Machinists, Superintendents 
and Foremen of Shops and Mills, 
and Skilled Mechanics in ail trades, 
everywhere, in building up a Patent 
Bureau that will give honest advice 
to inventors, protect their interests 
by good patents and strong con- 
tracts ; assist inventors in perfect- 
ing their inventions, and in selling 
their patents when obtained; and in 
alt matters to render careful service 
and give full value for money paid. 

We have a Patent Bureau of 
which it can be said : “Conducted 
So You Can Trust It;” fust as this 
magazine is “Written So You Can 
Understand It.” 

We have been getting patents for 
the past twenty-five years, and hope 
to be in the same business for 
another quarter of a century. 

We want the business of practical, 
hard-headed inventors— not the per- 
petual motion cranks. We charge 
moderate fees for services rendered, 
and do not care for the business of 
those who expect something for 
nothing. 

Our booklet about Patents con- 
tains much information in small 
compass, and you can depend on it. 
Send for a copy. 



POPULAR MECHANICS 
PATENT BUREAU, 

Journal Building, i Chicago, III. 




PATENTS SECURED 

If you have an inventing bare ft patented, hut., be aure of 
youT attorney, or you may spend more money than Is necessary. 

AUmy cJEf ijia air nJtniHi'd with the prompt, t-rudent tcel 
rendered by me, ami also with (be amount of my fit- a. Lti use 
refer you to them. 

If yeti have ml Invention not fully tlonSKned Or perfected, 
maybe 1 can help you. 

WALTER B. BURROW 

Patent Attorney and riechanlcal Engineer 
Z0.5 Duke Street, - Norfolk, Virginia, 



I SELL PATENTS 


4? IFY0UW1SHT0 BUY OR LEASE THEM- i 
^ ANY DESCRIPTION- WRITE ME, IT WILL 
VU PROVE PROFITABLE TO BOTH OF US. ' 


I 


CHARLES A. SCOTT « 


IMU'^UAL LIFE, BL-DltL 

buffalo, m,y. 




FfiJts (ipicton aa to patentfthlHtr- ©pud for Guido 
Book and Whnt T(i invent. Unttl publ E es*t Lon I ain^d (or 
£tm distribution. Patent* secured by as advert i sad tree. 



EVANS, WILKENS A Co*, 



lTo, 711 V Street N.W. WMhlnfftoiij, », C, 

■bv E«rk Office*, 1S5S Naiiaii Street, X* Y-Cifcjr 



MODELS 



CHICAGO MODEL WORKS 

175-181 L MADISON ST* CHrUGO. ILL 



ESTABLISHED 186 ? 



WHITE PUM CATALOGUE 

Of MOIIKI. SUPPLIES] 



P 



ATENTS 

Valuable Book on Entente FBEE, Tells howtoneeutw 
them at, Jovr rout, How to sell a Fnte&t and What to 
Invent for profit. Uivcii- Mt^monical MoVfimt'iit* IB- 
valuable to Inventors, full of Mnnoy -Making Patent Informal 
lion. li£W BOOK I'RE-E to *11 who write. 

O'MEARA 4 BRCMX Piteaii Attjt.. 918 f. Street Washington. 0 . G. ^ 
NEW YORE OFFICE. Broftdw*r, New York City 




ft CD MAUTU wilary. J.1 00 fw;r day for i'XIMmM*, 
rcn niuiwin | 0 travel, post ulgnu advert 

time :iqd l caw teirtple*. State jiffe eurt present employ- 
ment. Ruliiman Company, 

Dept G. Atlas Block. Chicago 



SplitdorF Laboratory 

£ l Eatablifth fh! lfiGSi M 

WE MARE A SPECIALTY OF YOUR 
WORK, 

YOU HAVE AN IDEA and require exact 
workmanship in fully demonstrate Its PULL 
POSSIBILITIES. 

WE MAKE ft Hjweialfry of MODEL MAR- 
INO, EXPERIMENTAL WORM and ME- 
CHANICAL ENGINEERING of the highest 
ebamrtev. 

YOU WANT THE BEST WOBICMAN- 
SHXF — WE HAVE the latest improved ma- 
chinery and the highest type of englueerlug 
ability. 

Tell ws what you want, we may be able 
to help you and would l>e pleased to give 
you any Info mint Ion. 

SPLITDORF LABORATORY <S> 

Block 21, 17-21 Van dewater St, NEW YORK CITY 



fleas o mention Popular Mechanics when writing advert lac rs 








The Largest Factory in the United States for Manufacturing Metal Specialties swwa 01 * 

Write me tor estimate on may article you want manufactured. Prompt end careful attention glrea all oc rraa pen 

FORT DEARBORN MFC. CO. 

Manufacturer* of lueorpeMted lflflfi, 

SPECIAL MACHINERY DIES, TOOLS, Etc. Alio Blanking, Forming and Drawing of Sheet Metal 

63-M CrQicl&g - CHICAGO 

Q*it mud Cam Cutting Burfsc* and Circular SrlndJnc Screw Ma+tiin# Work 



PATENTS ?: 



SECURED 
^ard to 
Invention* 



PROMPTLY with special 

the Kdrgal Protection of the 



HAND BOOK FOR INVENTORS AND MANUFACTURERS RENT FREE UPON RE^t^EST, 
CcniBltithin Erne. No charge for c»gi l n 3 i>n Clothe pal entalill I ly and Commercial Value of Inrenlora* ideal, 
MfOHUST R£PKK£NC£S FROM FltOMINHNr Bt AN UFACTUUKK3. 

SHEPHERD <SL PARKER, Patent Lawyers 



Patents. Caveats, Trade Marks, C opr rights, 

REFERENCES r American 'Water Motor Co.* 
Blum Shoe Co, International Fence and Fire 
Proofing Co*, Wlngf-t Concrete Machine Co,, Century 
Chemical Co.. By-Products Co.. Columbus Phar- 
maeal Co.* Richmond Electric C0 >p M, C. Lilly & 



Validity Reports, Infringement Contests, 

''During ihe pint 10 years Mr, ilippherd, or Shepherd & 
Farmer, has ubtaiaefi fur us n areal many Important patents. 
We have no hesitation in hear tip w©uDj ln (Muling him to auj- 
odu having need uf ihe henlcft^of a p±tem attorney", 

ttALLtVQOD CASH ttEOihTEB CO. 

Mr. Parker on November J, 1303. resigned hie po- 
sition as an Examiner In the U. S. Patent Office 
to enter this firm. 



Co., N. L*. Hayden Mfg. Co., Murray Engineering 
Co, Globe M Ch -A Stamping Co.. Stewart Wittdowflbade Co. Address, 210 DEetx Rlilg., WASHINGTON, D. C. 



Gasolene Motors ! Castings 

A ‘JVUiii'lniT IJilTT " ■ VI44 l 1 tli *0 

h. p., fbr Bicycle, Automobile, 

AlurLc* or htat ifMLarj. Ainu ftt- 
Uchablr ntoioroutfil* and (\™. 
pleta MOTOR CYCLES. Beni 

stump for catalogue, 

5TEFFEY MFC. C0. ( 

># l G i mtrd Avenue, Philadelphia, Pa- 



A dvertising Kites, Captive 
Airships and Aerial Banners 

for sale or renh We will contract tn_ Uy yn-ur 
ad vcrtjsetuent on any size banner desired irom hfXi feet m 
2000 feet abnvt- the earth. Es|ierl kite men sent to any 
part of the U* IS. if desired. Terms reasonable Address 

Harbert Aerial Advertising Co. 

1637 Briar Place, CHICAGO, ILL. 



MECHANICAL WAGER CALCULATOR*— Till s [* 

1 Ji machine used in large establish meat K in England, 

for Computing the 
time and wages of 
Ptnplnycs- Banda of 
celluloid a re fast- 
ened. one hand on n 
wheel, marked off 
Info fractions of 
hours, a n d t li e 
equivalent value In 
money. By tn ruing 
the wheels the cal- 
(illation is nunle In 
Jill Instant* The machine is specially useful In find- 
ing amounts due on piecework and determining the 
proportion of the total balance money that is due 
Individually to any number of men sharing profits 
on the same contract, the divisions being proportional 
in each man’s fixed daily nr weekly money rate. 
When work In paid for an the premium system, the 
Instrument can also Lie used for finding the time 
allowance that is to lie added to the actual time 
occupied on the contract* The scale rims from 1<L 
to £20. 



NEW CATALOGS, 

THE MAY DOLE HAMMERS Ss the title Of It 

handsome catalog Issued by the David May dole Hum- 
mer Co., of Norwich, N. Y. The book emitaliiB many 
Illustrations of hammers for various purposes. The 
full line comprises 343 styles, sizes and finishes. 



“DO IT NOW."- — panT wait until he’s dead* poor 
devil* before you balance his account tm your big 
book — only to put up tile pitiful plea that he was 
really a good sort, after all* and will be missed. 
How often have you Blighted or damned him alive, 
to sincerely regret Ills den lb — recognizing, then, that 
he was an honest, decent and just mail — recalling 
many a kindness done you Iti the past, perhaps— 
remembering that ills faults were few* and bis vir- 
tues many— that he was a good citizen find a good 
man for the community. In the rnailn, and that you 
really owed him something which you cannot now 
repay— appreciation of Ids character and his work* 
as a whole, regardless of cnhimny and petty preju- 
dice. How many times has this thought come to 
you as you ha 111 need your books? But why not do 
it now, while there Is yet time to give him bis junt 
due — while he Is yet alive? — Sagebrush Philosophy. 



Y0URIDEAS 

$ 100,000 offered for one In- 
vent ion; 111.500 for Another, 
ftnok 'How to Obtain a Patent" and 
"What to Invent" sent free Send 
remph sketch tor free report ns to 
patentability. We advertise your 
t patent tor sale at our eipense. 
Chandler A Chandler, Paltnl Attorneys, 
95 $ F* Street, Washington, D. <L 



WE MANUFACTURE TO ORDER 

DIES. TOOLS AND 

AUTOMATIC M ACHINES 

*>-S° HARDWARE SPECIALTIES 

*"■> PATENTED NOVELTIES 

ESTIMATES FURNISHED ON EXPERT 
MOOEL WORK. SEND DRAWIN8 OR 
8 AMPLE. 

BOOKLET FREE. WRITE TODAY. 

Stamping &■ Tool Co. 

DEP. C LA CROSS Ci WIS, 





EVERY INVENTOR 

Who Wants to know 



1, What are the most profitable 
inventions, 

2 , How to perfect inventions, 

3. The first step to take in 
getting a patent, 

4, How to protect himself from 
parties who might steal his 
invention before he can get a 
patent, 

5. Eow to find out what patents 
have been granted on iaven* 
tions like his, or intended 
for the same purpose, 

6. How much it costs to get a 
patent, 

?• Eow long it takes to get t 
patent, 

8* What protection a patent is, 

9* How he can sell his patent 
after he obtains it, 

10, How to handle Ms patent to 
get the most money out of it, 

11. Whe re and at what expense he 
can have working drawings made 
of his invention, 

IE, Where and at what expense ho 
can have models or experi- 
mental machines made, 



should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg. * - Chicago, Ell. 




Prosperous 



It you are honest and ambitious write me 
today. No matter where you lire or what 
vour occupation, 1 will teach you the Real 
Estate Husiness by mail; appoint you 
Special Representative of my Com pap y m 
your town; start you jn a profitable busi- 
ness of your own", and help you make hljp 
money at once. Unusual opportunity 
for men without capital to become 
Independent for life- Valuable book 
and full particulars free. Write today. 
EDWIN R» M ARDEN Pre^ v t 
ItlTIO NIL 00-Q PER 1 T ET1 k U 1.T I Cfl .. ' 336 At foaanm T : i r ■ £ BlC H GO 



How to Sell Goods 
in Mexico 



The manufacturers of the United 
States can largely incrcn.ee their trade 
with Mexico by proper presentation 
and representation. 

In order to assist manufacturers to 
properly put before the Mexican trade 
their products, The Publicity Company 
of flexico City has been organized by 
some of the prominent Mexican and resi- 
dent American business men, who by 
long residence and bu Bin ess experience 
in that Republic are in a position to 
render a service of great value to manu- 
facturers seeking the Mexican trade. 

We invite correspondence, be 
quite free to write us fully. 



ADDRESS 

THE PUBLICITY COMPANY 

P* ©. BOX, 74 

MEXICO CITY - MEXICO 






Before You Invest 

A dollar in anything: set my book "How to jud^e In- 
vestments 11 It tells yon all a bout everything you should 
know before making any kind of an investment, either 
fora large or small amount. Tit is book wives the sound- 
eat advice and, may save you many dollars, >>end two 
cent stamp for a copy— do it now, 

!lf you want to keep reliably posted on various kinds of 
investments send your name and address and gel the 
Investors* Review for 

3 Months Free. Address 

Editor INVESTORS’ REVIEW, 1 461 Gaff Bldg , CHICAGO, ILL, 



BE PROMPT- IT WILL PAY YOU 

I im.ro had placed In my haurls for Quick sain 10,000 shares of Indus' 
trial stock which pave 9 per cent Annually on par value it. 00. I can 
hc] I tlile so low I hat ft will net you 1$ percent on your inyi^ltneuT, 
Will ad l hn block* oil 100 shares or more, §ft) buys tfiQ shares which 
wlllbrlnp ytm fti.Ofl r»or year interest, or five time* what the banks 
will pay. Next Dividend in If arch. Unclose your remit- 
tance at once; tor the itMJOO shares will last only a few days, and 
Aral come first served. .Vidros, 

HENRY C. ROBERTSON, 

National Li e Building, - - CHICAGO 



Please mention Popular Mechanics when writing; advertisers 




$ 20,000 

enmeft by Iijje ('hicjuro (Ti-tiituaCf! I A *■ t Nwembw, Anotlriior 
In North r>akr;-t.s, rn«<!.' fiO tW Ui>L y«MU- aftfih taking 

fturcouiKt, itat! iJrgt] a v f i ■t.Iu'ts *rv> »j u I , *»•*• will 

be ptwi w<l te> sirri>i y>u tSn'ir ft ■" ■ • ■ TI'In in-uves v/m oaii 
nmko money in the Hi 11 . ESTATE III 
We want to Cenrh vt>ti bv ih ' 1 ben? ] 1 1 o s - on I'sirth 
(R»il, IHlTtTfc* liKSVltll/ HKIIiTKAiil .ifill ISM (JAM Kj mid 
Hel-rs yen to nm.ko n. fortune 

Dy mir «v -tnu you ea n make iwotiey 1ft a fen? weqtH with.- 
ont interfering with ymr in-KOPnt^i'njwttbiii. 

All b rflifnatPH ap^voi n tod nipe^E-il re prfrK(*ft Ut 1 1 ve* rtf leiirHbff 
real pltiKtc *omprtntoi*, We furnt'-ii them tl-wn of refidllv 
eitelile proper iios, trt-operafrt with tlioni, an. | tlii-m 

to a ■.-piick ah tin* tersest fortunes were in iido 

In Beat E^d-Oi Thura is no bciu-r 
optnln^ to day for arnhEMim* men 
than the ROaiEstiate HuKfnD^ii 

the oioiioi'UniiTi' h Iti tiit- tnihlneRB 
constam ly inei'MiHo nn proven by it 
01UKH at the iiew$|jH7*t;rbi uhlI nubgs 
cizlrti-- Every bu hi nous man en. 
pa^ed In or csperttnff t,u eimape in 
tUo it f-f 1 1 [•> ts te Hu-l 1 1 ee.- ■ ? ho u Lk in k e 
this* i.-Linritti of lne.trwt.lien, it will 
lie of pre&t aael^tAEire to |*rrsorii- in 
all lines of bawl m j-e.^pevlaMy those 
rb'Slin* orl nw*ti e. j in re it | refute . 

On r KK Kfc HO Ok 1 -F T wi ll IrtlL yen 
how tou I'nn In infer a ^nueeSis in thli 
wohtk-rf >1 buslueet, a postal e«trd 
Will Lfrinif Et. 

a w, ciossaca^^ScA^^ 



sr 



4 MONTHS FOR lOc, 

Ha yr>« ttIkIi to knriir? Says Tolstoy: 
• l It Ih only thanks to tin:- ideal that wi! Know 
ftDytftJng ftt-ftiir" ** VMIK Jf.l Is/f \ f.'E* r In 
‘ ii v t [t rc&e m j tip 1 II izhe r Ideu |n, the 
and Advanopil Thonfflik 4i> 



n unique monihly, [m-seutlng Higher Id™ in, the 
* Vt. „ ■ - 

pp, and raruh frilled by J , n.CanliinfM, SI I 



New 



'SFCboJuay i 

iTw 

ctfutfi a year. Any 1 1 linker will And It interpsy 

lhff. A> r iiff Itir. Jar- «■ 4 trlrm f/nr friqf 
in it h tfr r jj/tlioii. 11a it narr, Addreaa 

THE BALANCE, Dept, 37* DENVER* CQLQ. 




TYPEWRITERS MAKES 



Ail the Slmsdaid JT^Ji i Ei.«a- HOLD or HlIiTKP AST* 
Vi HU ft K at^toK H»PB T B PKIUS, allvwiu U9TAli 
TO APPtlf OS PBKB* Ehippad with prlyilcEe e# 
frsamlnatioh. Writ* for Ulijairatrf Catiloff 

TVl'KWfUTLB ttfi'UHIl'B, 20:1 U&«l l» 3L , ClIICAtil) 



A6EHTS WANTED 

Wrlt« today for terms. 



a (ill ( 1 bottle Sa re aiiAT 1 1 lA Tor 3Sc ; 
LmpsH seller i EtfJ percent prertt, 

r. K.tlff*iJt, H« Lake bt. t Cbl»FP 



1^1 AJ 4 !■ mi A-B V — 

DO ARDS. By Newton Harrison. Illustrated; 

350 pages; cloth. Price* $1.50, The Norman W, 

Henley Publishing Co., New 1 York, 

A thoroughly practical treatise covering the sub- 
ject of Electric Wiring In all its branches, Inchid* 
log ex pin nations and diagrams which are thoroughly 
explicit and greatly simplify the subject* Practical 
every-day problems in wiring are presented oud the 
method of obtaining intelligent results clearly shown. 
Only arithmetic Is used. Ohm's law [s given a sim- 
ple explanation with reference to wiring for direct 
and alternating currents. The fundamental prin- 
ciple of drop of potential In circuits Is shown with 
its various applications. The simple circuit Is de- 
veloped with the position of mains, feeders and 
brunches; their treatment as n part of a wiring plnu, 
and their employment In house wiring clearly Illus- 
trated. 



MACHINE SHOP ARITHMETIC, By Fred H. Col- 
vln and Walter !Lee Cheney, Price* 50 cents. 
The Derry Collard Co, T New- York. 

This little volume, now In Its fourth edition, com 
tu [ns some of the problem* of every-day shop hap- 
penings and affords their rapid and accurate solution 
by easy methods. All explanations are In clear lan- 
guage and the book contains a number of valuable 
tables. 



THE SCIENCE YEAR ROOK FOR 1000. Edited 
by Major B. F, S. Baden* PowelL Clolh. Price* 
$1,25; postage, 25 ceuta. King, Sell & Oidlng, 
Ltd,, London, W. C. 

This valuable w'ork contains a vast amount of 
authentic Information In compact form, and sums 
up the progress of science during l&Oo In a manner 
that gives one an idea of results actually attained. 
The wort has notes find tables on astronomy* the 
earth and its Inhabitants* physical and chemical 
notes, and meteorology. The progress of science in 
the following branches Is stated. Anthropology, as- 
tronomy, botany, chemistry, cosmlcai physics, electro- 
technics, engineering, geography, geology, medical 
science, meteorology, microscopy, natural history, 
photography, physics, and physiology. Besides thin 
the book contains a directory of periodicals, public 
institutions, universities, societies, prizes and awards; 
biographical directory and diary. 



REAL ELECTRIC TOY MAKING FOR BOYS. 

Size 12 mo.; 140 pages; 107 Illustration*, cloth. 

Price, $1.00* Thomas M, St. John, New York. 

The boy with a tendency toward mechanics who 
poHnessca this book wdll derive a great deal of plena* 
lire from St. The toys described are simple and the 
average boy can easily make them. The Instruc- 
tions nre plain and the Illustrations helpful. The 
work is educational, as well. 



WRITTEN SO TOO CRN UNDERSTAND IT 



(Bpginetrd, Electricians, Firemen and Machinist* send for 52-psge pamphlet describing 

SPANGENBERGS 

STEAM AND ELECTRICAL ENGINEERING, just out; beat book ever published, 

SENT FREE, 

CEO. A. ZELLER BOOK CO., 7 S. 4th STREET, ST. LOUIS, MO. 



Fleoaa m nation Fcpubtr Ic* when writing ndvertL*f*r« 





Practical 10c. Books 

Mo, 1. How to Make a Dynamo. 

Mo, 2, How to Make a TelepKona. 

Mo. 3- How to Make on Electric Motor. 

Mo. 4. How to Make a Storage flattery. 

No, 5„ How to Make a Wimshtirsl Electric Machine. 
No. 6. How to Make a Magneto Machine. 

No. 1. How to Make a Medical Induction Coil, 

No, 0. How to Wake a Pocket Accumulator* 

Nq. 9. How to Make a Plunge Battery, 

No ID. How to Make a Voltmeter. 

No. 11. How to Make a Galvanometer, 

No 12. How to Make a Hand Dynamo. 

No 13, How to Make a Talking Machine. 

No. 14. How to Make a I B H, P + Dynamo or Motor, 

No, 16. How to Make a Toy Motor, 

He. 16. How to Make an Electric Ball, 

No, 17, How to Make a Telegraph Instrument. 

No, 10 How to Wind Armatures. 

No. 19. How to Wind F laid 'Magnets, 

No. 20. How to Make an Ammeter. 

No. 21, How to Make a Thermostat. 

No. 22, Motor Rotation, 

No. 23, How to Make an Electric Soldering iron. 

No. 24, How to Make a Small Electric Heater. 

Nq. 25. How to Make an Electric Furnace. 

All Books ILLUSTRATED lift Working Drawings 



PRICE, TEN CENTS EACH 



BUBIER 



PUBLISHING 

LYNN, MASS., U 



COMPANY 

S. A. 



JUST BIDE A 1VKE* — The big stool dry dock 
Dewey gwH meandering on her way wlplnj; down 
the big Atlantic waves and making smooth water 
for vrsadsi in her wake, and fending oil the turbu- 
lent breessea that might endanger frailer ve^Ms- 
As she la a Taalcrp cruft site perUirhs the minds of 
sonic* of our trunaiLtlatit Ec friends and Is to them as 
n red rag to an English bull. When she bn hi Britons 
essayed to tow a btp dry dock to Bermuda and an- 
other to Havana we did not get excited and kept 
oa our boiled shirt ami did not even soil the bosom 
with perspiration, and. we ask why the other fellow 
eannot do the same. 

Surely the Dewey lf\ big enough and well lighted 
enough so that tu» one need ruu Into tier, am] If 
we ehopse to string out tow lines a mile in length 
and jog along at the rule of four or live miles am 
hour, that's our husiue&s, and if memory serves us 
aright we do have some rights ou the ocean even if 
we do not have many ships on Ms hofuun. We ean 
refoiiiineinl Mrs. So-utlilowi* W losing Syrup to mu - 
nervous friends in Europe, n teus|inniifiil every hour 
for Infants mid more frequently for adults. Brit- 
n taxi Lu may sing she "ruins the ware," but just nmv 
the Dewey Ttil^s ai mile or two of them **Jii*t as 
easy" ns yon eon imagine. 

No craft probably ever went to sen which has 
provoked so much jealousy hi narrow-minded foreign 
shipping aieij as liaa this vessel. But please re- 
membei that It was a Dewey that won out la Manila 
Bay and rami' very dear cleaning out an Impudent 
“butter in M who poked his nose into cm r busltn^ to 
have tt metaphoric ally twisted, Just hide a wee, — 
Am* Shipbuilder, 

Combination Prafrl* Whittle. 

Yi-n fun Iniitatri my TiLrl « uni mil. Asiunia'i 
your fratPiti by ina.lt 5 d jt ti,em IwlLuv* you ar,a i 
mY> D ri < llu(|Ul*U The Inalriinirol is fiauotrli'U 111 
f 4r ifnui Lit tbe, mouth nit'l doic-rl.'uu l» laapoMil-l. 

If Lulled are n«r»r iiu I into aifd *ee tlicjn grate U-cii okln-s 

end climb » tlisip, Bi.y*. |f -j-' Hk« f-m, fet tme. Tfirt U> e*«U 
w(th full diriM’li-naa and our tel* Tinn-ild ctUluc FREE. OMroea, 

UHBIGiH SUTPLI C0-, 53 A MitinobOi BtrMk Si. Fifll, Mian. 



AS LINCOLN DID. BSHSSS 

intrfrlttg ktunr-lfii^e of the btt*v ueen. 

■ < . n . 'j*,rl V 1 n 1 3 1 i >.-n - a b If* us new to fvty'jf 
[in)i r, ram hit lull. Neve, Jeive pnsplbH- 
i 1 J es 1 OOI) i £■ d Hi 1 I .fff© to li t eh w ho se leoat 
kiH>wEi.'djri‘ -i r,k,s f i l i eominerciat 
vai ue of hU natural - abilities- In bust- 
nusy, it i~ i he it rmt counselor who 
pwayi dm If l,' my of largo Import, l£i 
iiiim irs. liiii irnjoeu o;rj(M uiladi^^ every ln-rt rocoan l^e-d necal- 
Ini'. Hill'd l-n -i ■ 1 1 ij I i - ■ itin,e. he forw hue "irru-.t nmMliuti 

hnd L 111 Sired lii-foro H *0 valuable, coin prohenfllve, nulhoritatlvo, 
and withal 1=0 siuioly-nbrahed a, store ol Sepal know lv dire h® Bore- 
flprjtc-d, in tin? J n - 1 c-um|iteted Home haw School series. Be. 
eiirdcd by Bench and bar iip an ..jioth-lnarlClll(f work, CVnrem 
both i henry soul Pm Ft See igprepares for bar in <ri iy Sfuf. . F1r>t W 
ftdTtinru order* be I fig hooked »1 a ho mi 1 ? per cral AUttunf, t f, r 
|,nuj,jit. re-H M *uit io n b* \ uMNlu-rs UdullitK r.«w lj,a If shceip. Do- 
icr E pt l vi- |iji iuph l et , tr-i- 1 1 1 n on in J - ^ m l s j mt Lai Price l > ffer ®.l-u l fre u. 
I ‘ro m i t apl i i i cut b>u « 4 dt 1 h u d. i 1 6 li * Madison 

Frederick J Drake & Co, street. Chicago 



DRAWING SSMS 

25c for 4 Months — Cleveland, Ohio 






What is D aus ’ Ti p - To p ? 



*.Ti* PltuVH llial naE]a r 'iTlp Top M la 
Un- l,c<4 tind Slmpieist device fur mat- 
tag I DO ropif* frim'i jjfD’WriUen 
add fiipiv' fr<nci (ypewTiltPhorb 
glnni. wa* wlLJ ship complete Elupii- 
eatnr. cap. 41^, witbont deposit 
OU ten ( l U)duy»' trbal. 



TH K FELIX N, 
Uinii Bn i Idhig. 



K. DA I S 
1 1 i Aolin 



«. $5 n«t 

TORCO . 1 
Yotktilh* 



AUTO ANNUNCIATOR.— The* latost nnmuif*intor 

for use lit , uimuuleatiiig ardors to the ell tin Tie ur 
while L-unnlttg is shown in the cuts. The dial un the 




left Is the ;uMi button set inside the car; the dial 
at the right is the one for Bit? driver. When a signal 
l* given the desired order llashc* with a white light 




□ vo you Even hear B Pig «ina? This 
the rut.f-Ht lElfle porker “in over haw* 
BINGS* SQUEALS and Pits, JfuaheL* 
of fun. Pii;iry nent hy rfttnrn leal] 

and oat latest novelty catalogue for only 
10 CENTS. 3 PIhb. for 2S CENTS, 
w H. Uluo SCO, 739 C. Iih Si., %t. Prnul, Uipn. 



TOO LATE TO CLASSIFY. 



SALE- i h, p. wh i nm engine Cvert leal), £ 
atenni [iiniihs and ntie eliTiiluling puiup sutbilile for 
rveamery. Apply 4fi7 W. Monroe St,, Chicago, 

FUR SALE --One B lint enrnet, piiiKhllLg bag find 
Porn f-aniem, M, Blnney, Fuller I on, Neh. 

WANTED Quick, hh-yele motor. Address Fra nl? 
H, Aldrich. ■ hi limy. Kam 

Edit SALE OU T BADE— Stevens f ill -burreleti 
rjfle, 22-26. 2D-3S, 10-46-011 ra liber,'*. Make offer. 

l.Ork Bhjt 2H5, Ijignn, O. 

WANTED. — I want , me y mi rig luisji In ciei-y roivn 
te *!ell and Install my fleet rh-al s*itppljeK, Frleej* ah- 
HoInt<-ly the [invest. Sample (lush -light, $4 5. Write 
ti day 31 ii, ! Mart making money nl mice. Colby 
Eloetrb &■ Merelmndlfce Co., Lji Crosse. M'l-^r 

Tl-’l.l IJ 1 ! ("M'S ¥1 2.'H> feb-plmiiiw only $€.50. 

Perfect bmg distant series If1iudic.in^ mmplete. A 
snap if yon eun vise them, Send stamp for deecrlp- 
tluu. Heiberi E Smith, 4 Park Pl. f Bats via, N, Y. 



THE 1906 

POPULAR MECHANICS 




This is Vol. II in our Shop 
Notes Series 

228 Pages— 667 Articles— Over 
500 Illustrations 

A Gold Mine of Information— -Tells Easy 
W ays to do Hard Things 

Compiled from the Shop Notes Department 
ot Popular Mechanics During 1 90s 

“Indexed So You Can Find It” 



VoL II Contains Entirely New Matter 

Price 50 cents. Postpaid 



Shop Notes for 1905 

Vol. 1. 



200 Pages-385 Illust’s, 

Contains Nothing Found 
In the (906 Edition 

Price 50 cents. Postpaid 



These two books are invaluable to 
any one interested in mechanica. 
Will save you time and money 
every day f 



For Sale by All Newsdealers 

or address the publishers* 

Popular Mechanics 
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■“A iruuer wuu j|k3li utiru luu uidlussiuu 

whether the limit has been readied In the construc- 
tion of mammoth locomotives* asks if a third mil 
in Id bt the center of Use track would not solve the 
problem. 

Railroad experts have derided t Isis t such a com 
St ruction has no advantages, and many disadvant- 
ages* besides Increasing the expense greatly and un- 
necessarily, even If practicable, which 3t is not. Bet- 
ter roadbed, with concrete construction and heavier 
rails are the lines along which improvement will 
be made. 

4 ■ » 

(TUI'S FROM THE WOODWORKER.— If you 

think you luive a complaint to make to your boss, 
pu.1 El down In writing, and you will Etc surprised at 
the amount it will dwindle during the process. * * 

A good rust preventive fur tools is made of one -bn If 
pound vaseline and one bunco btue ointment, thor- 
ougtily mixed, with a few drops of oil of winter- 
green, to give a pleasant odor. Saturate a rag and 
wipe the tools liable to rust. 

< « » 

PATENT NOTES. 

We lmve recently obtained three patents on ran* 
chines for making cement blocks for Mr, Fred B. 
Dysart, of Superior, Nebraska, Mr, Dysart has bad 
machines built according to Id* patents uml they 
have proven so successful that he lias organized a 
stock company under the inune "Superior Cement 
Stone Company,” Iti which the stock Is held by a 
prominent bunker, Mr, Dysnrt and a lending business 
man of Superior, Arrangements have been made to 
place the machines on the market, * * 



Mr. J, L, Morrhon, of Jotiet, IllEnnls* has recently 
obtained a. patent on n collapsible dinner pall. HIh 
pall will hold the usual amount of food besides a 
ean of eoJToe or leu. and after the contents have 
been removed, t be pull can be fabled up and placed 
in (hi- pocket, Mr. MurrlsPli liming dlt?E made to 
manufacture these palls and expects to have them 
on the market In the near future. * * 



Mr. C, P, Jones, of Colorado Springs, Is the in- 
ventor of an Ingenious arrangement for detecting 
burglars in their efforts to break into safes. I-Ils 
Idea Is to conceal in the iloor in front of the safe, 
elect ric push buttons which are connected hy suit- 
able wires with an alarm device located in the police 
station and in tin 1 house of an officer Of the bank. 
The buttons will be concealed under a mat placed 
in front of the safe and the burglar in trying tn 
drill 11 hole !n the safe door will push the buttons 
and thus operate the alarm. Unfortunately this In- 
vention cannot be patented because the idea of plac- 
ing electric push buttons In the floor for the pur- 
pmic of operating a signal is in common use. 



Mr. F. J, Drake & Co.. Chicago, have patented 
and put on the market n visible spark plug especially 
adapted to pas engines operating motor vehicles. 

The Fore-Sight visible 
spark ping Is constructed 
upon the principle of re- 
duced voltage. An electric 
current of low voltage 
will arc or spark Instead 
of following a path of high 
resistance formed by car- 
lion or other deposits, A 
low voltage Is obtained in 
this plug without reduced 
nm peril ge. The cut shows 
an end view, greatly enlarged, of the multi-point 
-parking gap. It will be noticed there are really 
four spark points* thereby absolutely Insuring a latge T 
certain spark, * * 

Popular Mechanics Patent Bureau, 




Please menthoi i’ojmLuF aievlitmlca when writing adv^rtlnur* 




We will send this picture by 
mail, size 7 by !5J4 inches in 
3 colors for 25 cents in 
stamps or silver. W* itm | 3 
of them for a dollar bill. The 
funniest picture out, 55, no# 
already sold- This i^the orig- 
inal 14 Dam Family ", In col- 
ors, which has been imitated 
and copied hut never equalled. 
Can offend nobody — A good 
wholesome funny picture that 
is bound to raise a big laugh 
wherever shown* Address 



THE MODERN PICTURE CO., - A33G JacKson St., - ST. PAUL, MINN. 



B.iH.C. 


GET ONE 


^lislpriis 


Your name engraved on Silver Coin, 
Charm or Check in fancy design, 25c. 
for Scrij.it, Jj'nc. h>r Roman, 50c. for Old 
English, Address 2c, per letter extra- 
Send your 113 m* and address, enclose 
money- do stamps, 

CM ARLES C. Rl ESTER* Engraver 
792 Uanfson Ave. , Cleveland* O . 




C* RIESTKR 



DIES and DIEMAKING 

A Bbop boot by a shop mao and Intended for atmp wort 



100 Pages, 
100 Cents. 



JOn Illustrations 
Send For It. 



J. L. LUCAS 



Bridgeport, Ct. 




VENT 



Learned tiy anyone at home- Small coat Send accent 
stamp Jor particulars and proof. 

0, A, SMITH, — Box 3, 304U Knoxville, Ave,— Peoria* ILL 



EUGENE DIETZGEN COMPANY 

LSI Monroe Street, CHICAGO 
119-121 d St^>'EW YORK 



SAN FRANCISCO 




l&W OftliAHS 



Moat eomylota lino of 

Drawing Materials and 

Surveying Instruments 

Our Rapid Printing Blue Print Paper has no equal* 
The Celebrated Vandyke Solar Paper for Blue and 
Black 1 ine pr law. Send f nr 0 urn pie prints . 

All OODDI WARRANTED 

white Foa oatm-oo ,, p”-^15-pp* pnovofiaLT iLLtrsr’D, 



The “Universal” Fountain Draughting Pen 



HAVBTtHE ANBLABOU.1 L*t tb. M4 to iv* Tuf u„ bLjt. Y--.ej 

■*U«f '***■. »nJ hIoiiei, If t?.T .iv, JOfliLl- ifte**-n S-T J. - ■□! J r . 1 hr-T Lai- th* ,M|| it- ]«», 

Whit* Tar *|*'*I r.l r„l (4&T, 

SMITH & STOKES CO. PHILABEEPHIA. PA. 



$80 A MOUTH SALARY “M 

to Inimdiice one IriiAFAntwi. Poultry and e^toci 
RciDciltcA. Bend for contract; we !hi].H|n^R»And.fur- 
CiJ Sh befit re f erun cc. V . EL MULE It UK , i SSI s jhp la- fl , Id, Jii. 




^ FRITZ & GOEIDEL MFO* CO-, 

90 Alabama Street* Grand Rapids, Mich 




ANTED District Manager* to post Elfins ndveriL-n 

" * 1 on*! distribute samples, Salary* #18 weekly. 
Kt.OO per rlrtj r for expenses. State age and present employ- 
ment, ' J 

■deal Co., Desk XC T a? Randolph St*. Chicago, 




KEUFFEL & ESSER COMPANY' 

OF NEW YORK 

11! East find I a on Street Chicago 

DRAWING ft ATERIA L3 
SURVEYING INSTRUMENTS 

Write for particulars about our new Jleelnanicfl 
Steel Tope Rule. 



I 1 lea we mention Popular Mechanics when writing advertise™ 
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eVERY OWNER, OPERATOR 
and INTENDING PURCHASER 
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SHOULD HAVE THIS WORK. 

This book was written to meet tho 
need for a, simple and comprehensive 


, j*p 
A ufHIti 

nr m* 
USA 

^l£V 


J 


treatise of motor car construction and 
care— si book that Is not only a neces- 
sity to thn motor ear owner, but also 
valuable to the skilled engineer and 
mechanic. 

The treatise on gasoline engines 
cannot fail to prove valuable to any- 
(sue interest In explosive motors, 
which daily coining to the front 

as the readiest and most convenient 



source of power. 

The price of thin popular edition Is S2 jOQ< and iis an la- 
aurauce against accidents, caused hy Ignorance of the 
principles of operation— of which there a re* lamentable 
mi in her recorded every day— no one Interested in the 
subject can afford to do without a copy of this timely 
volume. 



Tq Tea.ler* «f Furl 1 LA H M rCH h X ICS who 
trr icii^TKiif.l m wLIt Mni fi-tt of C(w 1 far 
rKKintnotion * copy L.f Oir Abov* Tiitniwi 
book. Sop condition* in foUawjn^. 



CUT OUT AND MAIL TO-DAY ..... ; 

I I'l r j!>o wnil tp«- n pnf(lpa|<l, smlili-ct to pxuui rL&t joti r ono ropy of 

: "KOJUJTS AUTOMOBILES, - ’ 1 1 J flr-j diet moia 0. K.. I will mu) : 

■ j'iiu * j j tr» i c i u -<1 i t ■-_■ 1 j j p uliLtrw ii* t will return lww>k tu pu, “ 







S HOW-CARP WRITING OR LETTER 1 >’G.— 
Only fltlfl mot overwrirtetKi, Sspurntp oouracB 
Qurft In thp only practical, thuvimiKh and pfrrinnitJ 
Inatractlou. We tench by mail and irnwHintM BiiccHat, 
JEil*, t® rmfl . W^lte tor lame livtaro*itin« FRRE Cl*t* 
alo«. THE PETR01T SCHOOL OF LETTERING, 
Dept P M* Detroit, Mich. . , . 

"OMetft and lar^tnt School of Lta kfiwl* 




WLEGHAIIGAL. 

itjICM. 




Complete and short hwhok ThoreiTmhJj cnplnwd engineer, 
■i ng an-npA. S Ihi 1> work fmit* the b*(dniilngi ^Bcrt 
couraea in Steam and Electrical Engineering. KzpoDEMW low. 

Amotuid od«i*M ttto lot tabu'll *LI jcu.. Ul«J#ati ln*J *nj tun* £ c«u,p=*itriin 
Ibb, iiKlrlrtl »ua4. B#wl for W*ut» Ln *lbfcb Lnlan«tt<r 

BIGHLANP FARR COItEfeE, I>ea Moirteft, la. 



LEARN RIGHT WHILE TOIJ'RE AT IT 




A f'l' L <-^3n It!' mint of tanfrutr run In Lrin 
id 4 Own >tilp[>.:, im| Mtd» Hr-il n«rit|. AJfe 
■ } i if ■ > ! rfcnch.p taafbt (lieu deaLriiif Id - ■ u&iSfy tbna. 
itlvn fir tMtur ;.i>HluM ]fi thf Mirlc* Swrln, 
Hi i.i-'i.ii 4 i u-nfliS 1 :,t ciirrMpnolr-n. Bfea^irttt any t*. 
Cln il LHJ tllH - Mphiitm »1II It* Irtiitt] t& all e’ri.a-i. 
at*4 putthi milafbcti-rj' Dm I nimJinliiii, SbbJi fuf 
dipv> 

Chicago Nautical School 

/Mtft lVar 

1624 Mlaoalc Temple - Chicago., III. 

W. J\ trfL.S0A\ Principal 
(Lflfr ZrfeTctenei n(, t T . S, X.) 



■ r N nine + + ■ 4 * 

: 1 

Address, ... 

Pii|i. SImIi. J’Ofl 



: TO BUILD MOTOR CARS.— Tile formation of a 

i million dollar company Is announced to build gas- 
; fdlm? motor cars for short line nnd suburban steam 

i railroad companies. The tirst ears will be built 

along the Lines of the Union Pacific experimental 
cars. 



THEO. AUDEL & GO., Publishers, 

03 Fifth Avenue, Mew York. 

TY C WE SELL everything for putting! 

1 up Electrit Call Bel L. Electric Door 
Bells, Annunciator*, Telephone 
Line*, Telegraph Lines, and all Lind* of Electrical 
Supplies and Novelties. Send for our free Catalog. 

SMITH ELECTRICAL WORKS 

9 PARK PLACE, BATAVIA, N. Y, 



SPANISH FLOATING COMMERCIAL SCHOOL. 

— A Hun ring commercial school for hoys between 
I he age» of 13 and 20 baft been organized hi Spain 
and was open to a few' pupils from the lending 
roqiitHee of Europe and North Am erica, but the nm 
ii on nee me nt reached the Culled Stales too Eatt to 
IteiieHt many Amerfrfln hays. Tin: (li-iai cruise ftt-.rted 
February 1 of llMifl. from Barcelona* Spain, The 
course includes three terms or cruises of about eight 
months' duration each* at a runt to each pupil of 
¥473 per term. This Includes lodging, hourd, laun- 
dry. medical intention and medicine, The commer- 
cial: methorin and n ere elites of nearly every coun- 
try Ju the world will bn studied. Furtbpr Informa- 
tion may be obtained by writing Sr. D. Jaime Al- 
geria Pontius, calJe Junrjueras lfi t Barcelona, Spain. 



POPULAR MECHANICS, Journal Building, Chicago 



Send your Magazine one year, commccdog wfth the month of 



NAME — — — 

STREET — — 

CITY — - STATE — — 

and notify party named above that the subscription has been paid foe, acid is sent with the compli- 



ments of 



1 UC, nVUCrU MDMIU 
Or PRACTICAL BOOHS 

ELECl'Kl C I n r . The study of, and Its lawa 
for beginners, With tob original illustrations 

and 6 tablea Eire- 

DRY BATTEKE ICS. A practical handbook on 
Ihc de^lgT!iLnB:,iilllnR- and iflninhlnjr of dry batterles. 
Fully Illustrated with dti Original drawings. Sic. 

ELECTRIC BELLS AX'D ALARMS, How to 
Install tbf-m. ^Including batteries, wire and 
Wiring, circuits, pushes, bolls, burglar alarms. 
With 56 original diagrams, 2E<\ 

MODERN ' PRIMARY BATTERIES, Their 
Construction, Bee and Maintenance, 9-1 pages, 
G5 illustrations. The best and latest American 
Book on this subject. 2Ec. 

SMALL ACCIIMtLATURM, How made and 
used. Besides Useful Receipts s-tid Memo ran da 
and a glossary of technical terms- 80 pages* 4Q 1 
illustrations, paper- 250- 

ELECTRIC GAS LIGHTING. How to Install 
Elect tie gas igniting apparatus. 101 pages, &7 
illustrations, paper. E5c, 

SMALL ELECTRICAL MEASURING IN- 
STRUMENTS describing the making and using 
of the different Instruments, fully Illustrated. 25c. 

SMALL DYNAMOS AND MOTORS* How to 
tnaks and uss thnm. A practical handbook. 78 
page a, fully illuRtrated with detail drawings. SGc. 

EXPERIMENTING WITH INDUCTION 
COILS. Giving a. variety of interesting ex* 
perl men Eft. fully 1 II list, rated . 

CARPENTRY. The Beginner's Guide to Car- 
pentry 1 . An excellent book, fully illustrated 
front photographs, showing the actual position* 
and manner of holding tool* and using them 
and giving in a graphic way many little points 
hard to describe. 138 pages. EGe. 

lettering for drawings, a system 

of Eaav Lettering. Giving a variety of very 
attractive alphabets suitable: for engineering 
and architectural draw Inga. 8 th thousand. 50c, 

Spoil & Chamberlain nept P NEw ,7 vo!?" ty S1 * 



DO YOU KNOW? 

1 3 ,ofi ■■ A 1 3 .oo 

“ DEARBORN CABINET M ercd 



will Save Your Stenographer’* Time* Improve Quality 
ol Work and Save YQU Money 





42 la, Long 
2< In. Deep 
2& in. hl^b 

Jfrjff Cut- 
tlljlbj (■> 

J'u t k r 
Vtiliimt 



tftftrp* fa»w Cup? in jrirol 5n UlKtllMfr rtahn , milj.1 h* ojpVhrfM 1 

lit up i lT*l(lit tj*Tnf Mljr 4& p*t «Dt eF Y'lua, Yorsjr ai.J £te n. A 
pl*o* Fur *T*rji bLiw « !.i In. f ■ ! * r -^ . fi-,11-1 DaL4*a Out. 

Ihn m*|. rwfjjptrt* Tjjxafltw Caliltift ***r laid Idjuhin h»kf !b*p*kv. W| 

lh Ifi K^jir.-Tini I 1 " |wtl«* db ■ppniTml . Irtish t pnpa.1,1 MJt af Eoctp Htfiu]- 
tiina. to b* Tutuniad tt OCTi H£fJfi3TilS If Pvt SfcLlaFnWrJ, W hat mvit 
e#a ** ffw t 



DEARBORN DESK CO., 



Ai,esam)ku A- Samuel, Gkneieal Manager 
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Delivered 



504 Fkher Building, CHICAGO, 0, 3. A, 
CATAl.Oij 
FREE 
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PAY DAY 



What Hots It Mean To You? 



No matter what your position may 
be, whet her day laborer or office worker, 
if you are in that discouraged line of 
men who get the same pittance week 
after week without prospect of anything 
better, it is time you appealed to the 
International Correspondence Schools* 
For 1 1 years they have been qualifying 
dissatisfied workers for better positions 
and higher salaries. 

No matter what your circumstances 
are, they will qualify YOU for a better 
posit ion t a higher salary, and a safe 
future. The way is plain, easy, and 
sure for earnest men, It puts you 
under no obligation to find out how r we 
can help you. Simply mark and mail 
the coupon below. C’aw you afford to 
neglect an opportunity for advancement t 



International Correspondence Schools 

lit?* 872* Scranton, Fn. 

Pten sc explain, without t>j.rth<?r ci i L - iiinh on ray part, 
bow E . a Li tjualifi, for k larger salary In ilte 
pOt,;t i • n hel .re which 1 biVc ELiiMknl X- 
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A Cmirec of Practleai Inal ruction Home or at oar Nfliaoln In FluniOliig m ftrtekt&ylng. Best Trades m the 

WorSd/’ enables you to earn the***: frafctw. THK OSLV SCHOOLS IS THK W««M» KKCOfiUZEU UYTHK 
UMloBf. “Thu proof awntu your inquiry/* For frv« catalogue addrws Dept, I* T M r1 New York. 

COYNE BROS, CO. SCHOOLS OF PLUMBING AND BRICKLAYING 

NEW YORK: CHICAGO: CINCINNATI; ST LOUIS: 

239-243 Tenth Art. 840-348 N. Ashland Art, 107-109 W, U St, 4973-75 Easton Ave. 

Our course at your home la not a ■■ ■ rn ■ , hJim .■ ■ ponrw?. We send you tooleaud material for actual practice at your own liomo. 



Learn 




Be Vodr Own Taxidermist 

WJS can touch tod BY MAIL to etuft mil 
manat Birds*, Auiinak Fiwhpa, e!e, Tie 
flnOBt Luari ruicis-iK of arts. Enailr learned 
by men, women and hoys, BIO PROFITS* 
Saxo your fine trephlei^ Decorate home 
end den. STAND A^U METHODS only 
and GUARANTEE SUCCESS. If vo 4 
hunt, JfiNfi, loro or On joy nature la any 
Wny yOu should tnow Idermy. 

liiTMt/ipi!* h-dar, A [Hi* for flfl f.'Bl .-I Nv*CtUl«t 
•a<S TiOdtraj UiTTrlr.#, A LI, rUStf. PT W. SCH-OOi 

or i i.vituEKWY. iH.pifiau N*t. 



STUDY largest Law., School In 
T * ... Correspondence Instruction 
LAW dn the World 



Pro w» for the h&r of nny si 
method of i mtt ruction, coni hint » 



state. Improved 
tt the Ton-Boot, 
Lecturn end Guru Book mOthotts. AppruYOrl H y 
the bench and bar. Throe Conroe*; CoJhu", 
Brart-O rH d unto and Etuednww. Law. Uniform rat-u 
of tuition. Write today for Cutiloftne. 

Chicago Correspondence School of Law 

Reaper Block, Chicago 




$65 TO $175 PER MONTH 




For Firemen aufl Brakeineu. experience cm- 
ueecasii!^, InatrueLJone by mall at your 
home, nipt i wEtpee gnarauteeri * rapid pro- 
motion. we n^lsi you In securing a paaifton 
fiOtui jih competent. Scud to-day. Full par- 
tie ular* at on ce. Incloae sham p. 

National Railwpy Training School, h«, 

Imq &5 Sustuu 31k. t NIMEAP01IS, UEPN., l. & k. 




Catalog Free. 



The Is here to 

MIKE MONEY 

Get started early, 

$40 to $75 

A. W E E. K 

Cap *>e made with one of 
these 

Steam Peanut Ro alters 
and Corn Poppers 

£. DUNBAR & CO* 

15-19 No. Oesplalnea 81. 

CHICAGO- 




Mysterious Changing Cards 

TVitli these cards you can. dp the mogt won- 
derful trlnka. YOU curt mRkr fcrOyji f nd i‘ into 
blank cards, blanks into ax-pa. aces fnu? dnces, 
etc. No pr-acUcfi neMauary. Bund for & 
paekaiStf! and tits a rent wizard. Price witli 
secret directions. lOcenta, or 3 for l& eenta T 
pii-tjKOiid. Union Nodical Co., P O. Boi 
cn®, at. Faui Minn. 



EARN 

makftr," 

PW* 



BE A 

WATCHMAKER. 



WHILE YOU LEARN. 

Postn I wil I do. Sttm.fi 1 a School of Watch maht ns* 

wmiUm Fap.1 i>T- T 6 *- >h n 1 or. Glnbd EJdg, Est. Pao.3 ■ in ne-Mltft, 



ELECTRIC DROPS’!"! 



in prices — Bells 5-30; Metal Fush 
Bu ttona S- 12 : P3 i e rs £ SO; po s t p a id . 
“ - CiSSStL. HtflCrtlnSt., EvsastM.m 



THE OLD RELIABLE 

JESSOP STEEL 

IS YET OM TOP AMD THE VEST BEST rO* ALL SlNl TOOLS 

WILLIAM JESSOP & SONS, LIMITED 
91 JOHN STREET, NEW YORK 



EVERY BOY 
His Own Toy-MaKer 

It;teJ3a yon how to m ako a ■Steam 
EastnO, a PhotJOfirnphic Camera, 
a Windmill, ii ftlicroscope. an 
EloclrioiJ machine, a 3alVfthta 
Battery, an Electric Telegraph,, 
on Elijctrotyplng Apparatus, a 
Telephone, & Koleldoecept!, a 
Magjc Lantern, an iEohan n»rp, 

I boats o£ CTerp Bind, frt'ift'i a little 
I rowbont to a 1 ull-ri Kfrcd RrhrK>ner ; 
how to make Kitcn, HJiltGena, 
Paper Tcitb. Monks, t'lird Ryu? k«, 
Wnoons, Carte. Toy HouneB, Sown 
• ana ArTawR. Pcit> (InnH, Bllngw, 

Stilt*. Fiahinp Tackle. Rflhhit and RLrd Trape, end mony 
Other things, and nil iiiinnde an plain flild gippl* that anY 
boy can euisily moke enythinK deaerthed. The whom la il- 
lustrated witli more t hud £00 handsome Jl 1 cistro tione. \hii 
is u great book and you ehould not bo without U<£ 1 rice 
only 10 e#nta f postpMid, 3 for SO cent*. Addrcta 

WESTERN srccwm w. t Oept* *. St Paul* Mtnn. 




* STAR HACK SAWS * 




We do not pretend that the Star Ikick Saw is as low 
in price as niost other brands in the market, but with 
cutting <iu^]itEe^ considered we do cEaitn thaf it ss more 
than 100 [ier cent Ihe cheapest. Some dealers and con- 
sumers have learned from experience that steel, teeth 
and holes do not constitute a Hack Saw. 

Star Saws are sold by X. prominent dealers every- 
where, Look for the A which is stamped on each 
genuine blade. 

Millers Falls Company 

28 Warren St., New YorK, N- Y. 



$15 



P&tVEREUI/ HkltWTlON Cftlb tfiying 1^-lnch apart oo-ltofi drycehn. Polished eftwes. 
Nickel Guinea. Highspeed ylbraior. Two Leyden Jar*., Fine eon for Wireless Telegraphy. Eijual 
to coll* apparatus dealers charge *3S fo?. We glye every guarantor- they Eire, and save you *10. 

NEW ENGLAND COtL WINDING CO., ATLANTIC, MASS- 



PleftkO mention Popular Meelmnlcs when writing advertisers 



,[! WE ARE SELLING 

It B 

c, 4, Fan Houma, all kinds,*] l prices,, fj 00 to po.M 

Electric xoj Sir ct ric H nil w a j a. . + . . . a.tiu to 

We Electric*! Hooks ... lftto 6.w 

Ntttktie aadCnp Lljzht*..,,.,, -lf> t<j e.OO 

Z1AV4 HalE .'Tj rattle Lamps 3.t0to 10. (0 

It C*rria;H and Blcrcin Light#... . . . 3,00 to 0 oo 

Lntiterpe nnd Pocket Lights...., ."Atn 3.00 

Balte rj- Motor* nfid. Fans * . . . . 1 .OOto ISjQO 

Eta^trle 1>oar riells Onniidelo..,,. .75t» 1,60 

T»! e. phone* Odin p tele , , + . • . , , 3.S0 and 6,1)5 

* Telegraph Oiitflts Complete-. — 1.76 lo !J.ro 

U 3J 1g 0<j tfadlc*l Batteries ... 3.P5 

fr'jf oO Electric Ball with Suspensory 2,fi0 

MV dynamos and Motor* 3.00 to 1,000.00 

fr'oltk^k (jfla and Gasoline Engines 3,00 to 1,400.U0 

Cleveland We Undersell AIL Want Agents. 

Cfltclo^uc Fret 

OHIO ELECTRIC WORKS, 

Clewland, Ohio. 




THE LAKE 

VEST POCKET FLASHLIGHT 




The Only Safe Light to Use on a Gasoline Launch 

as theft: is no danger of explosion from GaS<* 
oline, Every Launch owner should have one. 

They art equally valuable In the Household! 
on the Farm, Stable or Factory* Reliable* 
well made, best of workmanship, inexpens- 
ive to buy, economical to maintain, ready 
when you are, small enough to conceal In 
palm of hand r “ 1 w, . 

Price Complete, $1.00 

Battery Renewal, 30e . 

Rost Paid Anywhere in the U. S. 

Da not confound this with any other cheap 
apparatus on the m&rKet. 



J. H. LAKE 

Machinery Department, Bourse Building, Philadelphia 

Experimenting Electro * Magnets 

O „ For maffnettaiti?. giving 

T t. I Ilfitii shocks, and other ex- 

^ [ pur L men ta, with ki j y fnr cIor- 

p n , tn-« 7c ' imr'amlbreak- 

P«(ak#, K. il 1 ing the cur- 

rent, op or - 
a tea with a 
wet or dry 
battery. 



ELECTRIC MOTOR, 75c. 




Ssfti, ILun ei 
J I ftR 2. L n l- h 



An entirely new do 
with it wot or dry buttery, 

»r mature,. wrought iron field iuhh- 
ncft, pollfijr, etc. ”5 cento; packing 
and postage, 15 cent*. 




Catalogue Free. 

Artesian Electric Co. - 744 Artesian Ave., Chicago 




Telegraph Instrnments 

AND OTHER 



Electrical Supplies 

Baiun largo nianulociturcnoF telegraph end 
lalci'bona up pa rut us and electrical supplies 
of erary description, imrehitHes eon be cued-e 
oT u* to the very bee* ud murage. Our ncKXla 
are standard iind Unit clutei in every respect “ 
giiaruiktPi.'d, bend uh jour Orders— buy di- 
i?ot find hiive money. 

Uiion receipt of price shown, we will send any of the 
following nrticTfw, nil charged prepaid, except those marked h 
Send tin ii trial order, __ „ 

Steel Lever Telegraph K?-y (leg) — 6G.9 d 

“ ■' “ “ UubIhr).... .So 

Improved Giant Bounder 1 d! 

“ “ Combination Set ........ 2.60 

S L ftn da rd Pon y Re lay , + . 1- *6 

Snapper Sounder,, ... ..... .12 

Eitri-Stji Tek^nsih Sft . , T . T J.60 

Mf'H'hflnical Telegraph 1 ns-trutumf ...... .85 

U Dion L ljj 3 1 (. u i rur Ar resl * i r - . - • • - . , ► 

Crow Foot fiflttery t ’om p I f.-l o iH . . . , . .out 

Mohco hrv Batiery ,...,., — , .1M 

Scries lVlepbcma... - i-;-**-.. - p.s>+ 

Short Linn Telephone — ...... — 2 SfM 

I'] loct rieinus PtH’ k bt T i so l Kit 

Hurglnr Aiiirni Trap — - ‘j® 

Fire Alarm Wo* .i 1 ' 

E luci ri c Onll 13td I flu t fit , . * , , n 

N, p. KleotTic Hi'll... . . .34 

C. R. EhfVtrie Alarm Clock Lt0+ 

A. IJ. Mi'iiicfll Apparatus Complete 

Indpctlcm Cail ....... ... 1 

Ofui Motor w 

K1 uctr ic Top •PI 

iJniTprHisI Battery Gudko 3 -J 

Ruby Lamp for Dnrk ueoui. 2.1Wt 

EurcU Search Light 1,« 

V oat Fuckofc Li gill ..... 1-00 

t I* u rc h ii r mwtiniy ox p ri'.'s s.;* ^ e k 

MANHATTAN ELECTRICAL SUPPLY COMPANY 

32 CortlamJt Street, New York City 

Jfll8 Fifth Avtiuif, Factories, 

Chicago Jersey City. N, J. 



■^MINIATURE MODEL 
ELECTRIC YACHT S«^ 




I’elec THE 3EHOW #10.00 

£ 3-5 J*! L- •■y, !> ” hlv S 4 j Under 

vt k mi; masv Kirn lints, m v LUBgfT asp save jhisey, 
(iwoiis oi ikAviiint fijlst cIjAHS, 

t POX UtfKlt T of Olttl ks ■burn, WF VfllUfUfl H.lt tbv rallnwlna 
RrUf I m All cli urifi l'ktKI .lU), 

HfKtrSe n«ati + 1 i»!l.50 i»d|HL00 

t It* I rtf I'rullpy * ,unp> I I r , rr „ 3.5(1 

Idrftrk H. 4 l|nnT I.Mflnitli,, Uurm luni|fi*l« S.H4I 

l|ipkiiirt Innn^ifmil Ita'I'y l-mn pn , . 1HitlH ,^4 

kl Hilliard llfl"* 1 KdUim I nnitdriK' h I (latL'jf j tuia|>\ .33 

(f_i !■ .it,,, (l.-n-ir-.. V r3j.Oi i t i.s Km, 4.Rf) 

t" ii pii 1,-t ihiik I Ihi-M V id I . A m r»i h f * m. il t. ,1(1 iu n |) r ........... ... 4 Si 

IliLhUrr Trlrptnnr Itr'jlivf I'rlrr Clhi, 

T.n rti i ji h a ■’-is H ■ ,t f>r, litR-dy la .Vuual tib C'»r* .55 

liamlnrtti'il M i-lar li’Jirlih, Bwlj In innvabki... .All 

Tnd u rtl'i n. full , r ., .... ,,, r , r . +*i5 

IT [rrlr >,4 Trial'Ll ;il| llul IM v fu ijfjilffit' 1 inllr 13.40 

The New York Electric Works 

^34 Broadway, New York City 




FHm 



THE PART 

■3 F«4 L iif. &:□(, . ijj ''.ifir Ccf Itu, 



#3*&0 



I'lt'iisp meat) on Pij{Mi|»r Vt i lunitca when writing tui w^riiKorg 



Armitage - 1 Jerschell Co. 

North Tonawanda, N. T* 

AMUSEMENT OUTFITTERS 

Manufacturers of 

Twentieth Century Merry* go -rounds 
Steam Riding Galleries 
MINIATURE RAILWAYS 
Razz I e Dazzle ParK Swings 
StritCing Machines , Etc. 




The greatefii favorite on the market. With 
this machine there are no atukew tn drive or 
tfuy linen to bother with, weighs 3., 000 lbs. Ic.^h, 
takes less apace and Meats more people than 
the old. style machine* can he set on any floor 
or pave men t without Injury to either and can 
l>e set tif! or taken down in leas time than any 
Other machine. 

Send for Catalogue P. 



arvelo us 
W onderful 
Isn t It? : : 

How this Rabbit is Pro- 
duced from the Hat, 

You Can Do the Same if 1 

Teach You How. 

Htftul for my uew hook. "An 
Evening of Sorcery and Magic. 
Yh'Ulinn l>ollar&. M 

Kxphilnji lime you nin tiialtc «| nick easy money hs an ell* 
tertamer. I have iiunluf tt* high, ns n week. My course 
will innke you a BlHrflit of tutml entertainer In five weeks. 

I tlo nut. teach luy triefcs hut only tricks rep refill Jag the 
highest true of tlu" TiniglcSaji'H sirt. As a money tn-iik e r mut 
social LOiiiLiiplIsliineut the uiagLcInu's art l* i □comparable, 

L have been bRcUllij: tlib art by jil.lJ] fin icana. [ Jiu,c been 
before the American public for thirty rears. Person* high 
insiK'fely have taken nay course iiuil many of their TeRElmo- 
ul id* I have reproduced in the hook which I will Bend you. 

Write ine lo-dttj before the second edition or thin book 1 b 
exhausted' 

THE ANSBACH CORRESPONDENCE SCHOOLOf MAGIC 

Dent* 35 

HILLSDALE, NEW YORK 

Tlio Au»lMit Ecluxil is of letter national reputation. Cup] La 
*50,000. 




By Nixon Waterman, 

I s’pose the through, trunk-line rx press that's so all- 
a red fust — 

It's lifcv ii Htrmils a Uglithin 1 :i8 It goes jl- thunderin' 

past— 

Is jes 1 tlif thing globe-trotters llfcej but none of H 
in mine! 

Give me the ’coimrmtJntloii on the Joo esvllle Juuctlon 
Hue. 

We've only got one train a day; she's passenger ami 
freight ; 

She don't go si a in m In' through the town at some 
wild, bren kneel; rate 

Well, l gues* imi! for when wo hear her lassy old 
'Yboo-cboaJ'* 

We gather nt the depot for a visit with her crew. 

There ain't a man or boy In town bul knows Con- 
ductor Briggs 

Ami Engineer B l iul than Clark and Fireman Jerry 
WiggS, 

And Brnkemnn Goff, with finger o(T sind half a dozen 
scars 

He's got one time or other while a -couplin' up the 
ears. 

Them fell era. travlln' up and down the road year 
after year, 

And himlin 4 lots of dm in urn is, fiM>, are purty sure to 
hear 

The finest yarns a-gofn'; they can tell 'em. too — 
ami no 

To hear 'em talk is ’bout as good 3 IS bein' at a show, 

My nephew, born near Boston, says that tn a parlor 
car 

They never shunt the stations out to tell you where 
you are. 

You ask the darkey porter what's the town you’re 
whfzztn' through, 

Says he: "It's New Orleans, I guess* or mebby 
Knl'inriKoo* 

Or Cairo or Skowhegaii; fart Is, bo»s, I don't jetT 
know* 

For all towns look alike to me the way these 

flyers go. Jr 

So parlor- curs and flyers I respectfully decline 

For something more In beepin' with the Jonesville 
Junction line. 

The folks that ride in parlor -ears, so I’ve heard 
people say. 

Are so po!lie they wouldn't dare to pass the time 
o’ day 

Without an Introduction, They Jos' set and set 
and set. 

And tip the port r nil the while for everything 
they get, 

Bui on our 'eommodntlou train thnt stops at every 
tow n 

Why, everybody's In nnd out and skurryln* aroun' 

With "Howdy ~dos ■ " and "Fnre-yc- wells ! M nml nb 
tbiir smiles and tears, 

A feller gets hi* money's worth In what he seoc 
a nd lien r» , 

One time a tramp got on our train ai Blllvlllo, eight 
miles down, 

Cuiidur-tnr Briggs was read In', so he didn't get n rosin 

To find the man was steal! u* till the train wai 
nearly here, 

And so the deadhead thought heM saved that much 
of trampin' clear. 

But Briggs !se jes 4 locked both the doors* and caged 
the feller — see? 

And Sacked that train tip them eight miles to Ttlll- 
vlllc! — yes, alrepl 

And chucked hint off, and says to him; "Thu walkin'* 
mighty line; 

So don't you try to monkey with the Jonesville 
Junction line! 4 ’ 



Please mention Popular Mechanics ffhtn writing advertisers 





Union Quality* Fully Guaranteed, Best hickory wheels, % in. 
Rubber Tire, long distance, dust proof, high arched axles; oil tem- 
pered springs. First quality material and finish. 
Worth nearly double our Factory Price, We ship 
for your examination, without a cent in advance, if 
desired, and allow 

30 DAYS FREE TRIAL 

Money refunded on a]] purchases not kai tefttctary* You uve 
dealera* profit*. We build 150 styles of Vehicles. From $26,50 to 
$15€,0O. 50 styled Hamels* 85.00 to $tfD,.00 + Write to-day for 
our 200 page Illustrated Style Book. Free for the asking. 

UNION BUGGY CD., 22 Saginaw SL, Pontiac, Mich* 




£5^ Use the Keen Fd^r 
Strop for SO days and if not 
satisfied return to us and 
we will refund your money 

“Keen Edge" 

Combination 

Razor Strop 

THE ONLY STROP MADE 
WHICH REQUIRES 
NO DRESSING 

By r secret process of tan- 
[ling, the DKEl5$[ftG in 
Keen Edge Strops is made 
to be effective as long as 
there is ary Leather left- 

PRICE $1 .60 

Send (hi* "ad” wlih$l.25 
and gel one strop. 

fiend for BOOKLET on 

Razor and the Face 

EDDY MFG, CO. 

J 396 Broadway, NEW YORK. 




MAGIC PUZZLE KEYS 

Twu kry* iM-idtr-ty caught torflUirr, Puzzle. rveryknKiy h*W 
(9 set tli «n iumrt until y-eu *b.iiw them the secret. Price w i f h 
- yu let d i reel iuiis, le cts., postpaid, or 3 far 2&i ets. Bargain eat- 
nl.i|£ij* FKhE. 



WESTERN PUZZLE CO,, 333 lackwii Street. St. Paul, Minn, 




ftESLESS TELEGRAPH 



, crcnpririnf nor 

inct, f.pirk iVj>. Mj.IncK h n iibll<. 

Hi)’. "ii-OTiiB ij-Hr.'i iti- K*SiT, Cabater ■pli.li A u-tJirat-no Dcfrilw rt i iad Sud-j.S.-. 

JlMt. rj Srn.t »n»l C*tcu ftiw-i conn' .slain, InlnutliM iiuS di%- 

. far .4. W-Hpork -fl-p 1‘nip.i: lAl h, rnpriHwdt aU iL iifkco Afonti w uilmL lllu* 

IP*u) kill i:li 1 * 1 ., S*P lLl*irlrle ETiialOfrjn . 

V, I r.‘ ■ r to I I yi TORTTItfl Cfl.. iC Wtrivi St !Yt* T,,rlf 



YOUR EYES ARE WORTH SAVING 

This Lamp Will Do It 
As Porta bEe as a OaadlestLck 
<'j* n 1« uned *t Hi R iide cif llu- 
K=isjr Chair, Sc-winc Table, 

Culickl *r hU'-i. 1'B.cL he raised 
Kr Ivwrrf ij at plcissiare,, |»T|f 
Riljuit il:'!* hwHli wlueh |.«r- 
■uica OT thb light being Ihr.iAvn 
at an angle, Hy taEjmit th* 
i: t-f n >1 Fird and fldjuilins the 
L l he light In ay |j(! rli ill ntrnj 
to auit xicE. ftwffl. yjfiislicU 
is polished itra.,. 5 , u>x i d i E-edl 
cop [Mir, hood 111 lid# of uUliijl- 
nnm enamel ml pr«n outsidfl, 
furnished uH complete with 
*ucfe6l. (i I and durd, ready 
for US*, iifrurr-lp panlf^d „ fit. 
press paid •nywiipTo in the 
United Jalntifl, ort n‘.-n-Lpr of 
W> $nttrnni!i-i3 this 
lamp in every respect, and. if 

net ntj^fcLctriTy, jn.y be r(i. 

turtie-iL and sre will -cheerfully 
refold pour m.-nny, 

T U CAMP JO.. U Crass. Wis. 




Clean House With Air 




Over 55 Companies 

operating 
Thurman Patent* 
in America, 
and as many more in 
Canada, England, 
and Europe, 

FBE CATALOGUE 



General Compressed Air House Cleaning Co, 

ST. LOUIS, U, 5 * A. 

Manuf act ore th of the ColebrfltBd Thunfiftn direct-con* 
[levied Qmolfll? Driven Air Cotup r(viflorn for M i nets, 
Pneumatic Tool*, Etc- 





FREE 



SPECIAL OFFER 
FOB. 30 DAYS 

For Ihe purpose of Introducing to you our 



Brilliant Gas Lamps 



One rears sobuf-riul U:m to Popular Merhanirn 
FfO with jcvnr order for a njsmj>]e of 
or 20(1 Hril|lnn.t wholc^ate 



fret' wifh your order for a fuimpfe of 



ready fori iKiiti uk. GuicHDteEid to do 
ol&Sm or inonuy refunded. They Oi 
QBifid anywhere lu-v anyone for any imruORe, 
Over mOOO la daily me during the Inst 
a yearti, WrlteforPOP. catalog it teHsail 
afioiit them and our lyetome, and give the 
date of this paper. 

BRILLIANT CAS LAMP CO. 

414 B ti*t « a t reet t h ir 3 t^ro, I II . 





SMALL 



REFRIGERATING PLANTS 

for the 

HOUSEHOLD, RESTAURANTS, 
HOTELS, SALOONS, ETC. 

SOMETHING OF A NOVELTY In the 

way of a. small electrically operated refrigerating 
machine for t tie household which may he used for 
supplying a refrigerator box with dry cold air, and 



ilso for the purpose of manufacturing Ice from ster- 
ilised or otherwise purified water, The machine has 
a rafri^aratin^ capacity equal to the moli- 
ng or the use of 200 oounda of tea a day. 
It Is automatic and is as free from COttV 



plications as it is posslhJeto make a machineof 
this character. It is installed on the same base 
as the refrigerator, becoming part of it, so that the 
ontlre plant is shipped as a unit. It being onl^f 
necessary to connect the power and w ater w hen it 
is ready to operate 

_ __e machine Is asnaeinllv ndantAd to mol 
hon 

Sfl Or k<i uvuia uaj ib nut mntiuHikiui c iv vuuuub bJ m. aa^ ab.^, .mi.bu * llM 

two Storage compartments to a temperature Of thirty- live to thirty- eight degrees Fahrenheit. You secure 
lower and mure even temnernture* at lesa cost than using Ice. 



Manufactured by time 



E. E. SAVAGE 

Western Representative 



BRUNSWICK REFRIGERATING 
COMPANY 




BOILING WATER 

IN ONE MINUTE 

For Alternating 
of 110 Volts, Can be 
used on 50 to 200 volt 
circuits. No current 
used when out of wat r. 

Used by actors, doctors, in 
the sick-room, and any- 
where where you need boil- 
ing water on short notice. 

Guaranteed for one year. By 
mail $1,25, including one 
yard of cord, one Edison 
Plug and oneT. H. Adapter. 

DISCOUNT TO DEALERS 

M CHARD TOENNES, BOX 34 , BOONViLLE, 10 , 



WIRELESS RECEIVING OUTFIT, COMPRISING 
COHERER, DE-CnHERER, ftELAYand BATTERIES 
NgI a Toy, but reliable for several hundred yards. 

NEW ENGLAND COIL WINDING CD., 

ATLANTIC, MASS. 





ANSWER TO CHAIN PROBLEM- Tbe links of 
one of the sections, ft. b and c, arc split and used 
for welding the other four sections, pays the Rail- 
way Review, A, li and C, thus: 



C3DDCDD CCD CUD 




STEAM TURBINE ANOMALIES.- It is said that 
a steam turbine may lose many of Its blades, in one 
case nearly the whole of the blades of the Inter- 
mediate diameter, without loss of economy. Does 
m>t 11] is remind oiie of the story of the first screw 
propeller, which was of considerable length, hut the 
little vessel broke her propeller shorter on a rock- 
ami ran faster as u result? It bus long seemed to 
Home engineers that there was a tendency to put 
too many rings of blades into a steam turbine, and 
that possibly fewer might be tried with advantage 
At best n si ram turbine Is Very much of n emu pro 
raise. Where the steam should run fastest the hi sides 
move most slowly, and the less active low pressure 
steam has to pass by the most quickly running 
blades. No doubt trial and error have entered largely 
Inlo the method of turbine design: yet there may 
be some advantage in using fewer blades. — Electrical 
Review, London. 






Your Own Electric Light Plant. 



W© h.ive .. 1 -in i -j.-tf mitli t » for n ’iituaci-g of fit,y ni.ru. mi tuner liemca, rjiiupit. butels. s.j,i%i.ls. 
luturhi'ii, yiirblh. Kd. Kvr-r>- dec Hi I ln«-lud*dj: Tfiy be*t mate rial f absolutely pni'ticul, So 
Him pit* ne ehwLriciFin n*.j h ireU. Li* Hi nit the tim«, &b Hterni'P battery , c.ii, c,it e- 

tinc er Steam « dSL'in«’h !i -ed jitauty of p ( iv« r for pmnpiivo wiicer. mhijik iuxtd, refriuur* 
(Inn, fitf. Wo would like W Send crerj reiddF of Popular who ;■* lifeelv to tie 

interi-sted our new tJO-puuw Gntoloirue dwrlblug ovpt J3D aifferont mitlif- Adirrm 

Electric Lieht Department 

RICHARDSON ENGINEERING CO. t Hartford, Conn. 
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Concentrate your light where you 
need, it, and get twice the light at 

B 

present coat* or continue present 
efficiency at half the expense by 
using the 

NATIONAL X-RAY REFLECTORS 

F OR Shaw Windows, Stores, Deskd. Residences, Libraries and Art Galleries Don't waste your light 
by lettiog it escape to illuminate useless places- make it do its full work; throw it where it does the 
most ■good, The X-Ray Reflectors are revolut ionizing the lighting field; you can cut down your 
number of lights One-half, or secure twice the present effect without increasing your light bill* The Re- 
flector is made of heavy glass, with a spiral corrugated surface, plated with sterling silver. This produces a 
brilliancy never before obtained. It is a well known fact that sterling Silver provides the highest reflective 
surface known, on account of its whiteness and brilliancy, far superior to quick silver or German silver 
plating. The spiral corrugations break the rays of light and there is absolutely no shadow thrown by the 
filament of the lamp. 

The reflectors are made in short sections and can be combined for any length and at any angle desired — 
will not crack or craze; easily washed without injury. 

WRITE FOR FULL PARTICULARS AND DESCRIPTION 

National X-Ray Reflector Company 

Department M 126 Franklin Street* Chicago 



light 



11 ■ r ■ r 




ANNOUNCEMENT 

After tills Issue i March* nil advert^ turnip, in our clarified 
columns must in.- remitted for ut the rate of 

THREE CENTS PER WORD 

Cory uiu*t reach ce on or before Uie 5 th or Hie month pre- 
vious 10 date of I'uiblLeatictt. 

EARLY COPY SECURES THE BEST POSITION 
POPULAR MECHANICS CO* 



WHEN IN SAN FRANCISCO 

YOU CAN ALWAYS OET 

Popular Mechanics 

and its backs, hr well ab back number*, 
and any other book or jperiodlaal yov, want, 

ROBERT C ROSS, 1203 Mattel Street, 'Frisco- 



RHEUMATISM 

Ln any forin and cold prirsplrlujr fret poftElkclycurcd within 30 days, 
by out newly paumrE'il Magnetic PlieHOf money promptly refinmed. 
M ailed an vw here il. 01). \\ rite for a descriptive booklet. Agent* 
wanted, MAGNETIC RHEUMATISM CURE ClL, Sherbrooke, 
Hmsbcc. Canada. 




Never Fails Sure Po p 
BLACK-HEAD REMOVER 



This Util" device la a mott wonderful thing for person ewbo*e face 
f i full of blackhead Simple and i-aay to operate und the only eur* 
cure. Uy placing diroctly over the hi nek- bead, then withdrawn 
brlnKu tliO black head uway. Never fails Takes them out Around 
the ihqmj and all parte of the face, Sent postpaid for tweoly-fiwe 
cents. Other useful article!. ■Catalogue and illustrated circa Jura 
free, Agenta Wanted. Addrftu 

H. CURS IE & CO.j - Central Sank Building, * CHICAGO, ILL. 





“CURE YOURSELF 

BY ELECTRICITY” 

New Book — Illustrated from Life — 
Sent FREE to all who write. 

Write Cn-day for our new Free Ilook — 4 T|itp Yourself hy 
Ettetrl city "—Illustrated with photon from life. Hhown how the 
New Home Hatter] Os cure IT he u mutism* Neuratrla. LliiwlintOjj 
Headache, Insomidn, Constipation and all UOfye alTect-ioni; -aftd 
dJiteu^H-es arlubij); from alu^sflsh ClfOllttHon i aleo how they anotu 
electric both* and beauty nittsMt-ife without At home* 



EXPRESS 
PREPAID 

Ciary Homs Should Haw a Heine Batleqr. 

Weiaend our batteries Prepaid without a cent In ndv&flee ( prices (l-W 
and up} and allow tin DAYS' FREE TRIAL. Write lor our Honk. 

DETROIT MEDICAL BATTERY CO„ 

302 Nfpjestic fildg., Detroit, Mich* 



Fleas** ttieutlim Papular Mechanics when writing a elver timers 




i Dynamos i Motors s Gas Engines j 




¥' 1 M 

B \ (inti Porta. Evefij. 
pud for CilIO logQti B 

The CARLISLE & FINCH CO, t 

362 E* Clifton Av# P Cincinnati, QMo 



{Jnmplcte Working Medela, ft] ao Oflstin 
thimji t&r the Amato nr Electrtcio II , 




GRANDPA’S 



HP null EI.rp r*» !“T' * -J-^TUrai 1 ** ul h. P f frii-df*. 

kill T h—'jki-follr tHMW 'H wl«w, ■■■■)■■■ will iMIh 
■ I Itbk jaar Ufift Hi! Lr] jCfll. ■ (ViMI Iwfc h> II- AQ 

r^-i. K t r L» ii i- i- j * hP ill bilbH-oF-ni -UlTlirflPi M-l llinrt Vw 
tr ■-iipc'H-Ljr k ii k» p™> 
¥* ««4#f 4"* lb * Jbfli**" 

)(|« nnK Will ft] flirt S 9 f— *- 

5 , hi ..HI Hi" I « ftnl »ll T*fr 
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= Great is Texas! =j 

The Eyes of the World Aft Upon Her 

THE IIOHE-3EKH KK want* to knbw about bar 
1 'Match UW Climate and Her Cheop Lundt. 

THE IN YESTOR wants to know about not only Her 
<1heop Lftnd nod Lom T*ipJt, but a* well, Her Wealth of 
Mine and Femti and this is » let JCU kftow that 

The International & Great Northern 

Tex*s T Greatest Railroad 

traYPPHsn more than a thauiRad railp» of th§ Oronn of 
Texas" Hwonrces. latent iinct diifBlupfd, and tbatrM mar 
In urn more about the QBE AT I AG. 
fepudiojl a ^-c«nt itAmii for h copy OI the liiLlJSTRATOR 
AMU GBNBTlAL NaRKATGE, or Bfi coat? fora 
file Of Same, or by writina 

I>, J, PRICE, G. F. Jfc T, A. P LSGiNi R. R. 
Palestine, T^jcaft 



FIGHTING ROOSTERS 

MynELfy and amimo yrmir friend*. 

Thi se ftrn2ncira[H)j gaum rtmsEenj 
with Henulne feathers; they fl^ht to 1 
a flhistu and Etta olwayH ready to 
fight. The secret nt tholr nnwo- 
meutft [« only known to the oper- 
ator. Will lust ft lifetime. lOon 
pair, 3 pairs for^C^ Pont paid with 
novelty eat »1 op and a surprise prennnin free with every order. 

W, H, MILLER & CO. i 739 B. 4th St.,5L Paul, fHon 




ELECTRIC BUnON. 

Ton ptrii th 9 butt.- it— ^ tin button trill 
do the rent. Etc pea* the button ID ycmT 
lnifend. ha will 1.4 »ur* Vs jns*h it nnd gei 
ajbbck paver *□ bo ferro-tiei].. ]i‘i tbo 
iftvMtefllun nvaier oak Pric-c jjc ,,f fiT 
85*. pO(tp*i J, w[Lh Bif ]rpjriT*Ln C&UiLs^- Aa druq 

LllRlCDI SUPPLY TOl, 53f Hinnaliftlia Str^L it Pk«J. MIhl 
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Mechanics for 

Young America 

Tell j How to Make Things 



Reprinted from the Boys* Department of Popular 
Mechanic a. Fully Illustrated. Instructions *r« 
“Written so you can understand it.” 



CONTENTS 

How to Make a Paper Boat..,.. ...... ........ 

How to Make a Barrel Boat . .................. 

How to Make a Water Wh ................. . 

How to Make Your Own Wishing Tackle 

Temporary Camps and How to Build Them... 
Permanent Camps and How to Build Them... 
How to Build am Imitation Street Car Line.. 

How to Make a Water Bicycle 

How to Make n MmLutuiv Windmill 

How to Build an lee Bout 

A No^el Burglar Alarm 

A Meehanical Ventrlloqulrtl and How to Make It. 
How to Make a Boot-Blacking Cabinet. ....... .. . 
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How to Make Water Motors 

How to Make "'Antique’' Clocks from Up-to-Date 

Materials. 
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How to Make a Trap for TtabbltSu Rats and Mice. 

How to Make n Small Snhrcbiight 

Kites of Matiy Kinds and How to Make Them^ 
Jug FUhina ................................. 

Hdw to Do Ornamental Iron Work, , ............ . 

Ornarnrntal Metal Giiarrla for Open Fireplaces. , 
How to Make n Propelling Vehicle. ............ , 

Hott' to Make u Water Telescope .... * 

How to Make Paper Balloons, 

How to Make a Hectograph..,,..,. 

Useful Articles and Grnuinonts Made off 1 Old 

Bicycle Parts 

Derives for Winter Sports — How to Make and 

Use Them 

Coasting Sleds, Chair STclghs, Toboggan Slides 
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How to Moke Robber St.n mps 

How to Make a BaiOTigt. 1 Carrier for Bicycles.... 

A Watrr CanrJlestfok. 

Boys' Hand -Power Auto — How Made. ......... . 

How to Make a Pair of Dumb-Bells. ,, 

How to Rid Tour Yard of Cats,,.,,.*....*..*. 

How to Make an Knsel. 

To Bight a Gaslight Without Matches. ... a .... . 
Things a Bov Can Make Out of nid Bicycle Parts 

How to Make n Wind Propeller 

Photographing from a Captive Balloon. . 
How to Make a Simple Burglar Alarm. ...... 
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HOW TO FHAME A HOUSE; or* House and 
Roof Framing. By Owen B, Mm glam is* IlUif^Uiitct!. 
Cloth. Price, $1. Part I — Ha I Ton u Fraiiuiag, Part 
II — Roof Framing. Part III- -How to Frame the 
Timbers for a Brick House, Ovit 8*1- large eag rav- 
lags, 

HOW TO JOJX MOULDING; nr t The Art of 
Mitring and Coping. By Owen B. Mag tint is. ltimo. 
E55 engravings. Cloth. Price, *1. Methods and 
appliances necessary to he used In joining mouldings 
hi comdructipn and decoration, showing bow to pro- 
tect! practical l.v mid accurately In this important 
part of carpentry, joinery, cabinet making, plaster* 
lug* and picture -frame muting, 

LIGHT, HEAT AND POWER IN BUILDINGS. 
By Alton D, Adams M. E* l2mo. Cloth. Price, 
f.1, Presenting in coin pact form the main facts 
ou which selection of the sources of light, heat 
and power in buildings should be bused, the prob- 
lem being to determine the kind of equipment that 
Will yield the service required at the least cost, 

AMERICAN SANITARY PLUMBING. By J, J. 
Lawler. 112b page*. Illustrations, ]2mo. Cloth. 

Price, $2. Foe plumbers*, steam fitters, archi- 
tects, builders, apprentices and house holders. Con- 
taining practical in formal lou of all the principles In- 
volved In the mechanics and science of modern 
plumbing, illustrating, with original sketches. 1 he 
fundamental principles of everything the plumber 
should know, Everything explained lu the most sim- 
ple language, so that It will he Impossible to mis- 
understand anything. The best Illustrated work of 
the kind ever published, mho wing many new appli- 
ances and devices not i 11 tisr rated in any other work. 

BUCHAN APTS TABLE OF SQUARES, 9th edi- 
tion. Price, $ 1, This well known work has been i:u 
use for many years with the leading bridge build lug 
pnns. Saves time and Is thoroughly reliable* 

SOAP MAKEUP MANUAL. 12 mo. Brice. 25c. 
A plain anri practical guide for the manufacture of 
plans and fancy soaps, washing fluids* medicinal 
soups, toilet preparations; shaving so&iw ami creams, 
soap powder*, etc** for families and manufacturers. 
Has host American, English, French and German 
formulas. Any family In the Country , can muko 
good soap at trilling cost. 

MOT-WATER HEATING, STEAM AND GAS 
FITTING, ACETYLENE GAS. — 1IOW GENE- 

RATED AND HOW USED. By J* J. Lawler and 
Geo. T, Hanchett, Large lEino* Cloth, Price, ^2. 
For plunders, steam fitters, architects, bn Lid era* 
apprentices ; a book especial ly valuable for bouse- 
holders, it contains all modern methods and prac- 
tical information of the principles involved in the 
const motion of steam, hot water* acetylene gas 
plants, And hdw to properly do gasilttJng* The 
chapter entitled "Arelylene, How Generated and 
How Used/* is written for the express purpose of 
putting the user In close touch with the present 
state of the art. Its methods of manipulation are 
takep up In detail and from every class of generator 
on the market. The chapter Includes a set of In- 
surance rules compiled from the bent codes* and 
tables of cost of mater lain and apparatus relative to 
acetylene generation anti cent sumption. The best 
illustrated work of the kind ever pul dished, showing 
many new appliances and devices not Illustrated in 
any other work* 

NAVAL CONSTRUCTOR. By G* Simpson, M. I, 
N. A. UluKtrttM. I 1 rice, $5* Specially prepared 
with the object of supplying a ready reference book 
for those engaged in the design, cron »t ruction or 
maintenance of whips, and that the author Ims been 
eminently fortunate it] carrying out ids design Is 
readily seen by any one who will take time to 
glance through this handy little volume. Treats 
especially of ship designs for students, naval archi- 
tects, flitp builders and owners, marine superintend- 
ents, engineers and it rafts men. It Is sis been the 

nut her' a aim to eliminate all obsolete and anti 
qnated data and to bring the book In line with 
present tiny requirements. It Is the most complete 



Limtg *u jls ime to ue iouiiu turn its puoiiHuens -fl i - 

presented U in n most attractive form and sisse. 



FISHING, TRAPPING, HUNTING AND 
POULTRY KEEPING 

HUNTER'S AND TKAFI’ERS GUIDE. Idmo. 

Illustrated, Price, 25c. Practical little guide to 
gunning and rifle shoot lug, gives sat infliction every 
time. i-Li- concise Information about different kinds 
of game; making and lining traps; snares mud nets; 
butts si nil bribing* Laimiog and dying aklns and fury; 
season for trapping; hints to trappers; lire hunting; 
pigeon catching; camping out; spurting vocabulary, 
recipes for sportsmen and other (.kiIeiIh for the 
hunter and trapper to know, 

PROFITABLE POULTRY KEEPING. By Ste- 
phen Beak*. Edited with additions by Mason C. 
Welsh 12m4 27 b j sages, liinatvaaous* Uloth. 

PrEee, $L An excel lent book for all desirous nf 
making poultry keeping a Ktiecessfui business. The 
ntitUot, m practical iujiii, fertile Sn expedients. gifted 
witli rare comaon sense and with u knowledge of 
his subject on mutter 8 of useful and essential de- 
tail, gives ii book which will result in profitable 
poultry keeping for Its readers. 



MISCELLANY AMUSEMENTS 

DEPRECIATION OF FAfTPIUES, MINES 
AND INDUSTRIAL UNDERTAKINGS AND 
Til KIR VALUATIONS. By Ewing MiithretoD, C. E, 
14 a pages, slyo. Cloth. Price* $3. Second edi- 
tion with marginal notes. Fart I — Depreciation* 
The general practice of depreciation; the deprecia- 
tion of land and buildings; division Into classes for 
depreciation l depreciation of plant anil machinery; 
writing oft' The diminishing value of terminable un- 
dertakings; examples and tables. Part II — Valua- 
tion, Different kinds of value defined; the value of 
a factory as a going concern ; the rental value of 
factories; value of a factory that lias stopped work- 
ing; valuation of losses by tire; rateable value of 
factories; locality ol factories; trade tixturcSi bill* 
-■ of sale; debentures; index. 

METHODS IN THE ART OF TAXIDERMY. 

By Oliver Davie. 40 iflnatraUous, Price, 

Text by Oliver Davie, who haw made Taxidermy 
his life study. Illustrates in a peculiarly lucid man- 
ner the most practical I methods of the arj, The 
full- page engravings* IS) En n am her* are drawn by 
Theodore jasper. 3**0 figures In nil, 

TAXIDERMISTS MANUAL. ISino. Illtldlruted, 
Price, E> »£?. Full and plain Instructions for cob 

lecthig, preparing, preserving, stuffing and mount- 
ing aid birth*. animal* and insects. Written in pop- 
ular and Intelligent English, so that any intelligent 
hoy can understand anti apply It* Inst met ions. Not, 
however, an amateur's guide, but u standard with 
professional axldcrpiists, and gives ail the processes 
and pee rets of the profession* 

THE ART OF BOXING, By Ned Donnelly, Pro- 
fesuior of Boxing la the Lou Inn Athletic Club. 12mo. 
Price* £f>c. With 40 instructive engravings and 

Marquis of Qneensbury ml of, and Lmdoti prize ring 
rules, Tids work explains every movement of at- 
tack ti ml defense in ike clearest language; how i» 
hit and hit hard; how to stop quickly and easily, 
a ncl how 'to get away” without even stopping a 
blow, are aft explained plainly* so that one can 
learn to he a perfect boxer without taking lessons* 
Also* "Complete Manual on Training.' 1 by John 
Goal ding. 

DOG TRAINING-, 16ts*o. Price, 25c. Contains 
simple tricks m ml training, to teach him bis name*, 
to leap, walk erect* dance, jump rope, sit and lie 
down e e . t coin man d, beg, give lil ?s paw, eneeze, speak 
ter It. fetch and carry, bring Ills tail In hly month. 
Ee stand nil ft ball and roll It up and down a plunk. 
En walk nil stilts, to go up mid down a Ladder, to 
"sing*" to stand on Ida head* and to “rat nr Cain*' 
in general. 
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EOPPS NEW CALCULATOR 200 pages. 
Ac I mi I slac* 5%i3 1 ^ Inches* Cloth. Price, $1,550. 
Pocket size* $1.00. Suslalng the game relation, to 
the commercial work] that the new Century Diction- 
ary docs to the literary world. Fully abreast with 




tin? age of air ships, submarine boats and wireless 
telegraphy. Designed for and adapted to the par- 
ticular wants of bankers, accountants, mechanics,, 
farmers, manufacturers* merchants, miners., eU\, eU"., 
and must prove of incalculable value to them — un- 
less the book Itself can calculate its own worth — 
for it calculates almost everything that is calcu- 
lable. 

QUESTIONS AND ANSWERS, Bused upon the 
Stait hard Code of Train Rules. By G, E. Coll lug- 
wood, Ed. Revised edition. 80 pages. Diagrams. 
Cloth. Price, $1. Intended for use In the ex- 
amination of trainmen. The general rules, train 
rules, train orders, and the whole handling of trains 
la act forth in so simple and at the same time com- 
prehensive manner that a careful reading of the 
book will flt any otic with sufficient knowledge to 
meet any contingency that may arise In the conduct 
of 0. train, Endorsed by high' railway officials from 
all sections of the country Every transportation 
man should have a copy. 

FERRIC AND HEI.IOQRA PHIC PROCESS: A 

Handbook for Photographers* Draughtsmen and Sun 
Footers, By George E. Brown, l#y pages. Dia- 
grams Cloth. Price, II, For architects, sur- 
veyors, draughtsmen, engineers and others who find 
the re production of tracings a matter of everyday 
necessity. It embraces: The ferro-pruaslatc process, 
toning blue prints, uses of blue prints; ferro-prus- 
sltc In trl-color work; the knllttype process; the 
Oberirettor process; the wmnotype process; prints on 
fabrics, prints in dyes; hello graphic processes com- 
pared; preparation of heliogfrtphlc papers, making 
tracings for sun -copy lug; outfit for hellographlc 
printing; ferro-prutodate or white line on blue ground; 
pellet or blue line on white ground; fer re- gallic, or 
black line on white ground; brown line on white 
ground; minor heliographic processes* A compre- 
hensive little bibliography at die curt of the volume 
and an index add greatly to Us value and interest. 

THE LOCOMOTTVE UP TO DATE. By Charles 
MrSImite, 730 pages. 380 Illustrations, Cloth* 
Price* $2,00. Covers the whole range of locomotive 
construction and management down to the present 
day, Including Its latest development and aH mod- 
ern appliances, together with n classification and 
comparison of aH kinds of locomotives, both simple 
and compound* It Is a boot culled from the me- 
chnfiicnl books find papers of the world and so coil- 
tains nil the really valuable Information to be found 
in a complete mechanical library. Every subject Is 
fully illustrated and the descriptions given of all 
new devices were prepared by the Inventors them- 
selves. The contents Include; Compound locomo- 
tives; combustion; air brake; breakdowns; locating 
blows and pounds; incrustation; injectors: Inspira- 
tors anrl boiler checks; slide vnlvea; valve gears; 
errors by the link motion; locomotive valve setting; 
steam indicator; modern locomotives; extraordinary 
fast runs; lubricators; metallic packings; general in- 
formation; locomotive construction -erecting depart- 
ment; machine work; metric system; steam and air 
gauges; compressed air; modern counter-balancing 
and the lilstorv of the locomotive* 

ONE THOUSAND POINTERS for Machinist 
and Engineers. By Charles McSbane. 342 pages. 
187 Illustrations Cloth, Price* $1.50. Includes ar- 
ticles from the best authorities on each subject. 



morales nie most moacm ana approved practice 
in the construction, care and economical management 
of the locomotive. Written In plain language and 
condensed form, no mathematical demonstrations 
being given or required. 

JOHNSONS HANDY MANUAL, Price, $1, 
An authority on steam, bot-water heating and ven- 
tilating. plumbing and gas fitting. A valuable ref- 
erence book for architects, those in pipe trades, 
engineers, janitors and those Intending to Install 
or niter heating or plumbing systems. All kinds of 
measurements arranged In tables. Fully illustrated 
with cuts and complete working plans. 



FIFTY- CENT SERIES 

HANDICRAFT SERIES — A Series of Practical 
Manuals* Edited by Paul N. Husluck, Price, each, 
BGc. 

ROOT-MAKING AND MENDING Including re- 
pairing* Justing and finishing. Illustrated. 179 en- 
gravings and diagrams. Price. 50e* Contents; 
Repairing heels and half -soling; patching boots and 
shoes; re-welting and re-soilng; boot-making ; laat- 
lug the upper; sewing and stitching; making the 
heel; knifing nud finishing; making riveted boots and 
shoes. 

Others of the set are; 

1 1 RI SE DECORATION, price. 5Qc, 

HOW TO WHITE SIGNS, TICKETS AND 
FOSTERS. Price, 50c. 

WOOD FINISHING. Price 5Go. 

DYNAMOS AND ELECTRIC MOTORS. 
Price, 50e. 

CYCLE BUILDING AND REPAIRING. Price, 
50c. 

DECORATIVE DESIGNS OF ALL AGES FOR 
ALL PURPOSES. Price, GOr, 

MOUNTING AND FRAMING PICTURES. 

Price, 5 0c. 

SMITH'S WORK. Price, 50c. 

GLASS WORKING BY HEAT AND A BRA- 

SION* Price* 50c* 

BUILDING MODEL BOATS, Price, 50c* 
ELECTRIC BELLS: HOW To MAKE AND 

FIT THEM, Price* &0c. 

BAMBOO WORK. Price, SOc. 

TAXIDERMY. Prke, 50e. 

TAILORING, Price* 50c. 

PHOTOGRAPHIC CAMERAS AND ACCES- 
SORIES, price. 50o. 

OPTICAL LANTERNS* Price, 50c, 
ENGRAVING METALS. Price, 60c* 

BASKET WORK. Price, BQe. 

BOOKBINDING. Price* 50o„ 

RENT [RON work, price* 50c. 
PHOTOGRAPHY, Price* &0c. 

UPHOLSTERY. Price* S0c. 

READY SHORTLY. 

LEATHER WORKING, Price, 50c. 

HARNESS MAKING* Price, 50e. 

SADDLERY Price, 50c. 

TECHNICAL INSTRUCTION* Important new 
scries. Edited by Paul N, Hasluck. With numerous 
illustrations of the text. Each book contains about 
£60 pages. Crown Svo. Cloth, Earb, Li, 

PRACTICAL DRAUGHTSMAN'S WOHK. Price, 

$ 1 . 

PRACTICAL GASFITTING, Price, $1* 
PRACTICAL STAIRCASE JOINERY, Price. $1. 
PRACTICAL METAL PLATE WORK. Price* 

PRACTICAL GRAINING AND MARBLING, 

Price, SI. 

OTHER VOLUMES IN PREPARATION. 



SPON'S MECHANICS 1 OWN HOOK. 702 pages* 
1420 Illustrations. Half leather. Price, $2,60* Gen- 
eral method of treatment of each subject Is first, 
the raw materials worked upon* Its character! stick, 
variations and suitability; secondly, the tools used, 
the sharpening and use; thirdly, devoted to typical 
examples of work to be done, materials and bow r to 
do similar work, Nearly all of the mechanical 
ten doe are here included and some of the profes- 
sions* 
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Boards* duc. each. Amply Illustrated when the 
subject demands. Put up In a uniform, neat anil 
attractive manner. Subjects are of an eminently 
scientific character and embrace a wide range of 
topics. The following citations may be noted as 
type* of this notable 

CHIMNEYS FOR FURNACES AND STIC AM 
Hu I hERS, it, Armstrong, C* E. 3rd American 

edition. Revised and partly re-wrlttcn, with an 
appendix on “Theory of Chimney Draught,” by F# 
Idell, NT. E. 

STEAM BOILER EXPLOSIONS. By Zcrah Col- 
burn. New edition. Revised by Prof. R. H. Thurs- 
ton. Price, 5Ue. 

FATIGUE OF METALS UNDER REPEATED 
STRAINS. Price, 6Qc. Wltli Various Tables of 
Results nuil Experiments. From the German of 
Prof. Ludwig Spaugvuburgli, with a preface by 
0. T. 0 breve. A. M. 

TRANSMISSION OF POWER BY WIRE 

HOPES. Price, 6tfc. By Albert W. Stahl* U. S. N. 
Second edition. Revised, 

TRANSMISSION OF POWER RY COM- 

PRESSED AIR. Price, Stic, By Albert Zabimr, 
M, E, New edition in press, 

GAS-LIGHTING AND GAS-KITTING. Specifica- 
tions aiul Rules for Gas-Piping- Price, 50c, Notes 
on the Advantages of Gas f<>r Cooking ami lieu ting, 
and Useful Hints to Gas Consumers, 2nd edition. 
Re- written and enlarged. By Wm. Paul Gerhard, 
C. E. 



WENTY-nVE CENT SERIES 

STUDY OF ELECTRICITY FOR BEGlNNHRSh 

Comprising the Elements of Electricity ami Mag- 
netism as applied to Dynamos. Motors, Wiring, and 
to all Branches of Electrical Work, Hy Norman 
Schneider. 54 Illustrations and tl tabled. Price, 

25c. 

DRY BATTERIES, Especially adapted for Au- 
tomobile, Launch and Gas Engine Work; Medical 
Colls, Bells, Annunciators, Burglar Alarms, Tele- 
phones, Electrical Experiment n m and all purposes 
requiring a good battery. 30 11 lust rat Ions, ' 25c. 

SMALL ELECTRIC MOTORS. How to make 
nnd use them, including design, examples of small 
motors and their applications, speed controllers, 
starters, fuses, etc. 4$ Illustrations. Price, 2frc. 

SIMPLE SCIENTIFIC EXPERIMENTS. How 
to perform entertaining and Instructive experiments 
with simple home-made apparatus. 50 11 Lustrations. 

MODEL BOILER MAKING. Contains full in- 
structions for designing and making Model Station- 
ary, Marine and Locomotive Boilers. Fully illus- 
trated. Price, 25c, 

METAL WORKING TOOLS AND THEIR USES. 

A Handbook for Young Engineers and Apprentices. 
Shows how to use simple tools required In Metal 
Working and Model Milking- II lust rated. 2 Sc, 

THE LOCOMOTIVE* SIMPLY EXPLAINED. 
A first Introduction, to the study of the Locomo- 
tive Engine, tbrir Design, Construction ami Erec- 
tion, with a short catechism. 26 illustrations, 25c. 

ACETY LENE GAS, HOW To M VKE AND USE 
IT, A practical handbook on the uses of Acetylene 
Gas, sidra Mr apparatus for Its generation, hints cm 
fitting up. etc. 34 lit ust rat Lons. Price, 25c. 

JOINT WIPING. Practical hints on* for begin- 
ners In plumbing, describing in detail the various 
operations am! fully illustrating them frum actual 
work. Price, 2 5c. 

WOODWORK JOINTS. How to make and 
where to use them. Mortise and tenon joints, lap 
joints, dovetail joints, glue joints, sea rung Joints, 
circular work, with Li? 11 lust rut Ions, Price, 25c* 

DIAGRAM OF THE CORLISS ENGINE. A 
large engraving giving full particulars. Explanation 
of figures. 13x1 9 In. Price, 25c. 

ELECTRICAL CIRCUITS AND DIAGRAMS. 
Illustrated and explained. New and original draw- 
ings comprising Alarms, Annunciators, Automobiles, 
Bells, Dynamos. Gas Lighting, Motors, Storage Bat- 
teries, Street Railways, Telephone, Telegraph, Wire- 
less Telegraphy, By Norman Schneider. £5c. 



NUNCIATORS AND ALARMS , including Batteries, 
Wires and Wiring, Clrculta T Bashes* Bells, Burglar 
Alarms Fire Alarm*, Thermostats, Annunciators, 
find the cation and Remedying of Troubles* By 
Norma u Schneider, Price* 25c, 



MISCELLANEOUS 

ELEMENTARY FORGE PRACTICE. By Jbhl) 

Lord Bacon, I ii struct or In Forge Work* Lewis In- 
stitute, Chicago. 2ti2 pages. Cloth* Price, $1.50. 
Contents; General description of forge aud tool*; 
wedding, calculation of stock for bent shapes; Up- 
sett lug, drawing oul sic id bending; simple forged 
work; calculation u£ stock and mu king of general 
forcing; steam hammer work; duplicate work ; man- 
ufacture "f iron aud stool; tool -steel work; tool 
forging and tempering; miscellaneous work; tables. 

LOCOMOTIVE OPERATION, By G* A. Hen- 
derson, £kH( pages; illustrations. Cloth. Price, 

$3.5 f), The object of this work Is to give a com- 
plete find systematic discussion of the theory and 
practice uf locomotive operation with the results 
accomplished and the effect of the action upon the 
various parts, ns well :is the amount of fuel and 
water needed to perforin such needed work, rather 
tli a n an exclusive treatise upon the mere manipula- 
tion of the machine. The order of contents la; 
Inertia, steam action, resistance, slipping, braking., 
steam capacity, hauling capacity, water consump- 
tion, fuel consumption* 

TEXT BOOK UN ROOFS* By Mansfield Morrl- 
tiiFiu. Part I. Sixth edition rewritten, ami enlarged* 
pages; HI list rations. Cloth* Price, $2.5U. The 
content* Include treatises on ot re pa as In roof trusses, 
highway bridge trusses, rn 11 road bridge trusses, 
miscellaneous trusses, deflection nnd internal work, 
historical nnd critical notes* 

wireless TELEGRAPHY. By A* Frederick 
Collins. 500 pages; Illustrations. Cloth. Price, 
S3, Describes the history , theory ami practice of 
wireless telegraphy in u way to rouse the enthusi- 
asm of the layman, ns well a» the professional. A 
happy regard for details and minor points makes 
the whole a remarkably clear aud interesting ac- 
count of the Science, 

MODERN ELECTRICITY. By Henry and Horn* 
355 pages; 150 Illustrations. Cloth price, $1. 
Thoroughly accurate aud scientific In Its explana- 
tion of A ys* wireless telegraphy, radium, trans- 
mission illj 1 , distribution* power stations* wiring, 
nnd written in ulalti English. An essentially prac- 
tical handbook for student a, apprentices and elec- 
trical engineers. 

ARITHMETIC HELP TAUGHT. By Spangen- 
berg. 22 8 pages. Price, B5e. Undoubtedly the beat 
book published for students of arithmetic. Do not 
despair because through neglect you have forgotten 
what you once knew about this branch of math- 
ematics, This ntw method requires no teacher. 

YOUNG ENG INKER’S GUIDE. New edition re- 
vised and enlarged. 254 pages; Illustrations. Price, 
$]* Covers the entire subject of care* management, 
operation, repairing, engineer's license nnd various 
points of equal Import mice* mid Is endorsed by lead* 
ing engineers lit all parts of the country. 

lUJYV TO RUN ENGINES AND ROILERS. By 
E. P. Wnl HOii; 111 us t rut i -d. Price, $1. Written in 
plain language anil well adapted for use as a text- 
hook bv the engineer and holler maker. 

MODERN COTTAGE ARCHITECTURE. Tty 
M, 13, Adams. Large quarto; 70 pages; illustrated* 
Cloth. Price* $4,50, Contains an introductory es- 
say on cottage building and notes on the subjects, 
illustrated from works of well known architects* 

UWTEf NIVAL ADDRESS (IN TECHNICAL 
SUBJECTS, By James Dougins. 30 pages* Cloth, 
Price* $ l. Contents: The characteristics and con- 

ditions of the technical progress of the nineteenth 
century; the development of American mining aud 
metallurgy and the equipments of it training school;, 
wastes In mining ami metallurgy. 



*QR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO 



out tsxtra charge. 



AUTOMOBILES. 



ILITOMOJULE SCHOOL,- Chicago School Of Mo- 
toriug; tht! original automobile school In Chicago. 
One boa sd: red aiiitl eighty graduates the past year, to 
whom wf refer upon request. Automobile owners, 
proa pee tl vc buyers and youug men wautj.ig to be 
come expert chauffeurs will save a great deal of 
money and 21 lot of worry by studying the mi- chan Is 111 , 
cate r j* t i.t repair r? i' gasoline automobiles* in our sliop, 
where all parts are open no yon can see how they 
are made,, mid how they operate. We give thorough 
ami practical lust ruction. Competent chauffeurs 
supplied. Address, Chicago School of Motoring, Dept. 
H, 2fll Michigan Avc., Chicago, III. 

HAVING BOUGHT MY 13Qfl CAH, J will sell 
my I9ft5 model OMem 4 h. p. Backboard for $ - fJO. 
Machine In A-t older; tires good, Address Paul 
Hduku van, Fn loner, Mlcfe. 



BARGAIN 3 ADR— Finn Koruna 5x7 Cannm 
and outfit, cost $75 new, will soil for* S&0. 1 h. p. 

Station 21 ry Gasoline Engine, water-cooled, good as 
ever, |35, Complete Motor Cycle frame and 
wheels, new, £25. New Motor Cycle jump spark 
coil , 35. M J. Taylor . Camden, Mich. 

TO TRADE A complete wireless tele graph out- 
fit for motor cycle, Send for photo and any fur- 
ther Information, Addfcffi 217 E. Franklin J3t., 
Hillsboro. Texan, 

BARGAIN— Auto or Marine Gasoline Engine, 
lfl Ji, p. double opposed, 5x5 cylinders, v i brat loti - 
leas, 325 Eh w. ; price with uccegB-orieft, 5 3 05, Lock 
Box 69, Mt. Carmel 111. 

SPECIAL OFFER FOR QUICK SALE— 05 
Michigan +, A" light gasoline runabout, 31 7 5; "(15 
Northern. $475, Motorcycles cheap. O. R, Baker, 
Salem, Ohio. 



FOR SALE— 3 h. p„ engine castings, water 
or air -coo ted, cylinder and head all Lei one piece, tly- 
wheel outside crank case with etitlc clutch, We fur- 
nish the above with cylinder bored drop forged 
crank shaft and all biifthingft and exhaust gears fur 
the low price of J8.50 cash with order. F. F. 
Ml rhu els, Ma is h n M U * w n * lowii. 

AUTOMOBILES— 1 135 up. A few 2 fitly lifted 
machines at prices lower than ever btiure on ac- 
count of being overstocked. We can positively save 
you money on a desirable car, You can't afford to 
mlsft this opportunity. A postal will bring you com- 
plete lint,. The St ft rill Ctmipauv, North Totmwunila, 
N. Y. 



WANTED— 4 -Cylinder marine or upright a ubmio- 
blle engine ch e ap. Bnx 35fi, Nnv London, WIh, 

WANTED— Ynur automobile 1 1 rest to retread or 
repair, nil kinds; vulcanizing one-fourth to one-hulf 
less thjin factory prices, A. T, Mosher, Anderson, 
Ind + 



FOR SALE!— Complete power plant of steam au- 
tomobile' 7 fa. p.. In good condition, S35. Buy 
JRleha rdson, Alps Is, III. 

LET THE ENGINE DO THE WORK - Write 
for literature on our titlnchnble motorcycle outfits. 
They fit any bicycle, Shaw Mfg. Co.,' Galesburg, 
Kansaa, 

FOR SALE— New Glide Automobile, with ton- 
neau; flue condition ; eliram Bos 6(5 2. CmokSton. 
Minn. 

FOR SATE OR EXCHANGE— Automobile gear. 
Address O, C. H.. IS North Front St, Columbus, O, 



BUSINESS CHANCES, 



WHY NOT INCREASE YOUR EARNINGS by 
making key-cheeks stud stumping names on toots, etc., 
for your friends, shopinntes, bind liens men. etc.? We 
ft"l! com nlet a outfits— Including steel letters arid fig- 
ures. German silver key cheek blanks. Enclose 
stamp Tor particulars. Western Novelty Works. Ffiir- 
bury, Neb, 



population 2,000; til so dwell lug, Good trade and 
territory. Price 31,500, Good c banco for right 
i nan If you want bn tineas and property. Address 
305 2, care Pop ular Mevhftnicg. __ 

IMPORTANT— $1 with application. 5fto monthly 
for M oiout L l h f will [mrt hiiKM olie share of stock of 
the F, L. Sh-jifttcr Electric Company* par value $5. 
Uur much! tie shop and model room will be com- 
pleted In February. We will then bo ready fur alt 
kinds of work. Wo will talk to you la the March 
iaftue. F. L, SI caster Electric Chi., 1® New Cham- 
her St., New York, ______ 

E XC E L UE N T OF FO RT 1 U^tTY^Po 1 " j^ofltYbte 
hu&lucsfc In nearly every locality manufacturing Per- 
fectly Ventilated Hollow Concrete Building Blocks 
of sand and Portland cement, More durable than 
natural stone, mure artistic than brick, cheaper than 
wood. Frost and tire proof* ho paint, no lath, no 
repairs required and buildings as'c almost Indestruct- 
ible. Machines from (ISO to For particulars 

address E I fugles £ Un,, IndinuupulL, Inj. 

MEN WITHOUT MONEY— SS ve you an luven 
If on and no money t * ■ push ft? Send me your draw- 
ings. I will give expert advice and manufacture for 
you, If possible, i have a modern factory and per- 
fecting inventions ift my busin^H-s. Manufacturers 
are looking for something tf) make. My ch.ifgCft are 
13 00. Don’t throw you r ideas svYuy. I can start 
yop if your idea* have merit. Your Idea h certainly 
worth 31.00. Piiul S. Baker, Muscatine, fit. 



BLACKSMITHS, 



GOOD BLACKSMITHS ARE SCARCE AND RUT 
FEW LEARNING THE TRADE 
And the smith comas first of all professions or 
trades. The smith must maht* the tools first for all 
from the surgeon to the ftafe blower, by using Toy "a 
Treatise on new steels explaining how to work th*'in 
with 75 nr w methods for working all difficult jobs. 
Trn receipt a for making ynur own com pounds for 
welding different binds of steel solid* Thermite weld' 
lug fully cxplRlned; alftn'j two t'olored too] tempering 
Hmftft; chart A explains all annealing and harden- 
ing; Chart R explains both scientific and plain tem- 
pering to a standard, All the abort for |L00, Val- 
uable sum pita free. W- M. Toy. Sidney, Ohio. 



EDUCATIONAL. 



TO STUDENTS OF ELECTRICITY, A complete 
cTcctrlettl <jo«rae at home, containing 30-pflge Detail- 
3 h to k . 22 0 - pa ge Text- Bon k , 20 ft Ex me nt s, a nfl over 
100 pieces of ap[>nratu^ Price, complete, only $5. CO, 
Cfitnlogiie ''P’ r esulainn title and other remarkable 
offers. Thomas M. John, Nlufli Avenue* 

New York, 

FOR SALE One set InternnHnnfit Correspond- 
ence Schools text books on Mcfihiinlral FragEiieeHng; 
7 voluinefl. alujoflt isew. CH‘St 520 ; will soil tor 
Si J. Addreift soni* e n re Pop. 

GAS ENGINE COURSE— International Schools, 
eempM‘% tlfl.60. M. E, Hill. 1+13 Wondluud, 
NnahvlllP- Term. 

PLUMBING SCTtOOL — Few months* courfiP- 

sieflclv work, good pay* Day and evening Mnaft. 
PraetlcFil School (if Plumbing and Hcfltlng, Mlnhe- 
iirPdis. Minn. _ 

RARE OPPORTUNITY— I. C S. course in stir- 
veying and mapping. Cost |5ft; will sc]] fur 525 
cash nr $27.50 hui lufttallments, C A. Gn Skill. 1221 
W. Front St., PNInflc bl, N. J. 

PHONOGRAPHS fitted with the"Symphony* > dLa- 
phragta Tui ve a tone never before rqunlcd- Send 
stamp for full particulars, Irving Kirn bn 31, inven- 
tor. 2$2S Washington street. Boston, Mass, 

TELEGRAPHY,— Hmilar free. Wonderful auto- 
matic teacher; styles, 52 nnd up. Oumigraph 

Co.. Dept. .L, lib Corthiiidf str ert. New York- 

HAVE YOST TYPEWRITER to exchange for 
good advertising course- M. E. Hill, 1112 Woodland, 
NafthvilJe, Teun 



1 1 I a I i IJL E L > |.UJ LI-. Ul HJLil.ULI il I IIP. tier pill l * n uin, £>ihui 

pie eopv, Eloctroeruft Pub. Co., 93 Griswold street* 
Detroit, Mi eh. 



RE-SILVER OLD MIRRORS I- At 10c each; 
brings you S6.00- We teach, a ltd mint you; 10 c 
brings sample mirror aiul 3 2 -page booh let ; n H uboLu 
mirror- making for profit We guarantee OBr prac- 
tical methods; uu recipe*, no answers without the 
dime, iluitlngers Mirror School, Fmneesvl]h\ In A 



FOR SALE 



FOR SALE- — ID aerlefli pborirw Sit . 50 at 33-50 
each. Midget dynamo motor $5.50, at (2.00. 76- 

watt dynamo motor $14, at (10. E. W, Williams, 
Tola, W r is. 

CAMERA FOR SALE — 4s 5 folding, with tripod 
and eurrvhig tn^e: nearly new; (6, Also one 
3^x3V^ Lee It. Brown. ScUfc Ohio* 

FOR SALE — IT twist drills, 1 [n* to 2 3 6 4 by 
Ifitha* w. J. Ferrell ( 43" Van SU Barberton, Ohio. 



FOR SALE— P>-ln. screw catting billies at whole 
sule: also tools, S ml 10 rents for set j jf Maple 
Rrjlls to Tibbetts, Putnam, CouU, 



FOR SALE One 3 h. p. steam engine in tine 
condition. Full prmlciilnrB for stamp. Herbert E, 
Smith, Batavia, N- T< 



FOR SALE— Odell typ writer for (7.50 cash; 
right from f actor v; neve” used: paritlrulnrs for 

eta m pi G. 1* Path non St Cu., Chicago, III. 

FOR SALE — -35 ft, sP el launch, 12 h. p., double 
cylinder engine; price $600+ Chin. Baird* New Lou- 
don, Wia. 

FOR BALE Two i^tram boilers, with full fronts 
and all trimmings, Mae 54x15; one 12 h, p. horizon- 
tal return tine, tabu lor boiler, iron encased setting, 
self-contained, with all trimmings; a number of 
Cook deep well steam pumping bends; all in flTsL 
Hass condition. The** are nil burgalna. Write 
No. 3063, core of Popular Mechanics, 



FOR SALE— Severn 1 2 h. p. gasoline engines; g 
h. p. electric rmitor, 110 volt, 58 ampere; 2 emery 
at Hilda: 3 4x1 air compressors. J. F, Schulz, Bos 
17fi, North Chicago, Ilk 



FOR SALE — 500 steam, rtir and water gnuues; nil 
slges; all guaranteed O, K. ; s+-nr express paid on 
receipt of $1. J, L, Lucas, 2 Fox St.. Bridgeport, 
Conn. 



"FOR SALE—Onc 16 ft, Inn rich, compromise stern, 
1% h. n. t (1 25 ; one 18 ft. I aim Hi, compromise 
stern, V/ 2 h. p. Address Dana Scger, Erie, III. 

FOR SALE — Twentieth Century steam engine 
costings and drawings, Vj to 1 H. P. always In pro- 
gross, Seiul for elrcnTurs and photographs. R R, 
Wicks, Bridgeport, Conn. 

FOR SALE— ^ Castings or emery grinder head md 
countershaft that you can build mt a EMiu lathe, 
Small Bteani engine ond sowing machine motor cast 
Ings. We make patterns from drawings Blue 
prints O-f grinder and eounterahaft. cents. Saline* 
vlllo ModH & Marhlne Works, Snllnovnie. O, 

FOR SALE— $ 1 ,000 Cfifdi will buy new. high- 
speed motor airship, ridden by me several exhibits, 
New York and Teams. Pa font portable gas works 
Included, All goru> condition. Any size airship? or 
gag balloons built. Several lljsfhl weight gasoline 
motor*, cheap, 1. 2 and 1 cylinder, and 2 and 4 cycle. 
Carl E. Myers. Ba llnrin Farm, Frankfort, N. A'. 

FOR SALE — For list ^ec page 12S7, December 
Is sue Popular Mechanics : Power wood turning lathe, 

power grindstone, hand trim liner, milling machine, 
Bamee former, bench power p]auer T portable forge, 
power mortise machine. blacksmiths', carpenter*:' and 
machinists' ton Is, power wood -boring machine, pul- 
leys, belting, hangers, shafting. For full part leu Jars 
address 1257. care Popular Mechanics. If interested 
It will pay to investigate. 



■ - arte Pop ular Mechan ics, __ 

FOR SALE — 25 ft. launch, 5 h. p., double cyl- 
inder engine, 3 2 3n; 3 h. p r engine and 5 h, p. boiler, 
mar tne. first -class condition, (13 ei; 14 h, p, eom- 
ou nd marine steam engine, only used for trial, 
2 50. Address J* F. T., Box 3nfi. N ew Ln mhm, Wls. 

FOR SALE— 4x5 folding camera and outfit, cheap 
at ( 7 . 5 ( 1 . W- Hitch Engs, 313 Howard avenue, New 
Haven, Comb 



WANTED. 



DRAFTSMEN WANTED— We have posit ions 
now open for draftsmen. Call or address Western 
Electric' Company, Chicago, Ilk 

WANTED— A second -h find engine lathe, 8 ft, bed; 
not less than Ifi-ita. swing. Musi be Illten with 
cross componud res[ and hollow spindle. Give full 
particulars to O, Griosser. Jr,, Med ford, WIs. 

WANTED — ll or 16-im auloumbllf ljnilcr: state 
ennditlnu iind price. Address Bi'X l£l f Saeo, Me. 

WANTED— Iron lathe for small work, H. F. S., 
DnBolg. Pa. 

WANTED—Guod 3 to lldn, foot power lathe, 
cheap. State condition. L. J. Hedd«rtch, Flora, 
Tnd + 



WANTED— Spcoud-bnnd mentor cycle In good eon- 
cUtlon* W, J. Milford. 7^1 Main St,. Winnipeg, 
Manitoba. Canada. 

WANTED— Second-hand shaper, 14 to 16-Inch 
ptroke, or n ^mall planer, goorl condition. Address 
Cape 1 1 Button Works, Lansing, la. 



MISCELLANEOUS. 



‘■THE NOVELTY NEWS"- AN IDEAL ILLUS- 
TRATED NOVELTY TRADE NEWSPAPER. Es- 
pecially valuable to Manufacturers" Agents, Manu- 
facturers and Dealers In Novelties, Mall Order, or 
anyone dew I ring to keep In touch with all .kinds of 
rummy ‘making novelties. Subscription, 50 cents per 
year. Sample copy for 2c ntamp. 4j Tbe Novelty 
News Co.." 700, No. 171 Washington St., Chicago. 

WANTED — If you have anything in light metal 
manufacturing, job or experimental work, write me. 
Lowest prices. Svhwabe & Suit, r>S W. Washington 
St., Chicago. 

100 — XXX white envalnpes for 35 c, postpaid 1 , 
buisinefls and visiting cards smile price. Samples 
for 2c stamp. R, t>. Elliott, BrFx 1376, S(. LoilEs, 
Mo, 

FDR SALE, CHEAP— Merry go -roll nil and S-in. 
screw cutting font power laihe. I-T., 36 Stli St., 
New Bedford. Id ass . 

WA NT ED — A slightly' used motorcycle lb gi>od 
rondltitm; eheap, G. A. Hinton, I01S Wayne St,, 
Rw'i^svnh*, Pji, 

"WIRELESS MESSAGE” envelopes mul blanks. 
Useful whether or not you have a wire loss outfit; 
^5 of each sent postphld fer 1 0 eviit^ silver. The 
copy right oil these catch v envelopes Find blanks fF, 
for sale as ?i bargain. XV rite ust. Tucker ^ Co., 
1 Hartford St., BoaN'iU, M a 

CONVERT YOT’R BICYCLE into a snow-cyHe 
hy attuCbiUg our ey H -runner, Runs equally well 
on ic<‘ or kiiow, with perfect control, Tbf i extended 
fork If? of nteel and runner of tool steel. Price com- 
plete b?ack enameled or aluminum flntph f $t r E. 

H. Poslmk ^ Co.. Sun Prairie WIk 

ClTRIOS — Handsome shnwy Khsdls, mineral?, In- 
dian relic?. fossdTf*, gun flints, sword*, gem stonea. 
cte. h for sale or exchange. List free. George TJlla, 
Albion, N. Y. 

ELECTRIC FLASH LIGHTS, 50c; electric 
motors for experimental purposes, 31 .00: batteries* 

I, 3c; rnhdutiire electric Tamps. 25c : i h. p. motors?, 
a n v voltage, guaranteed for one year, 340.00. We 
*el| all kinds of colls at lowest prices. W r ntt Elec- 
tric Co.* 558 XV. North avenue, Chicago, 111, 
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E very man who worts with tools 

should know where he can secure 
the BEST tools. That is, those that will 
last, do the neatest work, prove the most 
satisfactory m every respect. 

OUR FREE CATALOGUE 

No, 7 describes very comprehensively just 
these kind of tools. It will prove very 
valuable to any man, 

W rite for it to-day. 



GOODELL-PRATT COMPANY 

GREENFIELD, MASS., U. S. A. 



New Universal Square 

Made In Three Sizes 

No, 1 0 la rhea - i»o,U5 

No, 3 10 Inches - 1.00 

No, 3 13 inches - 1,50 



OOOOOOOOOOOOOOOO 

Li- 3 *. 1. 1 i-Lj-e 



ALWAYS READY 

Nothing to he iwl- 
justed. Mimic of 
the toe*t steel unit 
nf li^ht weight. 
Absolutely true, 
rnm Id nation Tri. 
Fite 1 1 -Cut, Ilip. 

ft II tl Valley (u i :i n 1 1 
Mitre H(| liHre, 
(J raw 1 nn circles, 
u £:i a ^ 3 u m her. oc- 
tagonal cuts, lay- 
ing out a mortice 
and tenonc and 
innumerable 
other pur- 

poe es 

Patented %». t 

Hay 1 a, 290% ^ * 

Seiii by 

tiii rtrsf-cJtisa tml rfcrtii-rs. 

THE HUNT -£! SHINN 
MFG. CO. 

Incorporated 

Nelson Bldf* 19 Park Place arid 16 Hurray St. 
NEW' YORK CITY 



Shoulder Tool Chest 

$ 2.50 




Inside Dimensions 32 x 8*8 



Ail Lttnufiufd Ijanaili] for tills high grade tool chc^r; mude 
from feletiiMi cbe^tinu wjtli Kinmg luck, dfup ijimdles, 
rack and tray. 

We Manufacture the Celebrated Wivanco Tools 

l f you have not unready met] them, begin. now, find > 1 m will 
hv suriurlwed at the saving In cost tunl the NuMacllon 
derived from using luolsof high quality. 

Our New 600 Page Catalog No. 90 

Give*. fun description nud nriccn is f tod*. work hFiich&t, 
i-TC. rontuliiii agreaier varMy and u mi m her of new tine* 
not found in t lie old one. Nu mechanic should he without 
1 L l f rJces 1 1 nve r \ ha 1 1 ever. W rite U > r 11 1 odiir , 

Oldest Mull Order House tn America, Ksuljliabed IB 16 . 

White, Van Glahn & Co. 

30 Chatham Square, New York City 



Please mention Popular Mechanics when writing advertleerR 




Teach The Boys to Use Their Hands 



Every boy ought to have a little oar pent tr shoe* 
of his tt\rn, He can earn money doinj? carpenter 
work for hie, family and friend* and have lota of 
fun besides. 

Our Youths Manual Train In p: Htiich Is a wholfl 
carpenter shop in itself for a’ bright boy. It Is 
used In the best manual training: schools In the 
country. 

Ben eh 4K ft- 32 inrh*?n SO Indkii whle — fitted With |. 

a i3-inrh «|«ed up njftploti'P !\: |nehe< think, n itb T4nch well 
for IooIh. fitted with two vicea. Back tn»iird nud tool rack •« I 
thown in illustration. Frame, slued up top. rieeq «ad toot i 
rack nil mado of karri film^lu. 

Our catalog gives complete Information In r&- 
jisfftrd to this and either manual training benches 
and it shows a number of styles especially de- 
signed for manual training school uae T Write for 
a copy, 

GRAND RAPIDS HAND SCREW CO. 

146 S. Ionia Street 

GRAND JRAPIDS, - MICH. 

I 



“YanKee” Took 

The newest, cleverest and moat batl&factory In use. 
and the first to bo oilert-d at bo reasonable: a price that 
every up-to-date mechanic couM nu3 f coolw of their 
quality JiTirl character. Other tools arc very good took, 
but, “Yankee" Tools arc better, Sold by leading dealers 
In tools and hardware. Ask dealer to see them. 




Ratchet Screw Driver Mo. 10 and LI. (* Sizes. J 




Ratchet Screw Driver No, IS. (4 Sizes.) 




Double Spiral Ratchet Screw Driver No. JO a ad 31 




Automatic Drill No. 42 , 




Reciprocating Drill No. 53. 

Our "Yankee Toot H-mik** tells all about them, 
Sent free on request h y 



NORTH BROS. MFO, CO., Philadelphia, Pa. 





Gas or Gasoline Power 

When produced by an L H, C, Engine ia unquestionably the beat and most economical power obtainable 

Every manufacturer, abap or mill owner, or power ubst of any kind is Interested in the coat of power, 
for ordinarily it represents the burden of expense In his business. The cost of power from an L H, 0. 

Gas or Gasoline Engine, however, la re- 
duced to 



the minimum, only about one- 
tenth of a gallon of gasoline per hone 
power per hour being consumed. 

With an I. H. C. Engine there Is no delay 
In firing up- no waiting for Steam. 

IT IB ALWAYS READY FOR WORK 

AND XT ALWAYS WORKfl 

Simplicity In design is a strong feature in 
the construction of the I. H. G. Engine. 
Thus it Is possible for any person with 
ordinary intelligence to operate this 
engine. It 1 b bo simple that it does not 
reouire an engineer additional evidence 
of Its great economy as a power producer 
over the steam engine. 

SAVE MONEY. SAVE TIME, SAVE LABOR 

by using I. H, C. Gas or Gasoline Engines, 
for any purpose requiring power within 
their rated capacity, 

X. H C. Engines are made in the following 
styles and sizes : Horizontal, Stationary 
and Portable — 4, 6. B, 10, 12 and 15 h. p. 
Vertical — 2, 3 and G h. p. 



Qur catalog explaining the advantages derived from the use of I. H, C. Engines w 
request. 



be mailed upon 



International Harvester Company of .America 

(Incorporated) 

No- 7Q Monroe Street* Chicago* 111. 





4- 

4* 

# 

4 

4- 

4 * 

4- 

4" 

4 

4 

4 

{ 

♦ 

4 

4 

4^ 

4* 

4' 

4 1 

4* 

4* 

4 

4i 

4 

4 

i 

I 

4i 

4 

4 

4 

4' 

4 

4 

4 

4 

I 

4 

4 

4 

4 

4 



tr T 



Tr 



r T T T 7 T T - ~ ~ ~ ~ T -T r -X 



*T T 








Everybody Needs An Accident Case 

UoTOti knflw how totr^at a em or* bratef, (*r hnw **► rc-ll- w * 
panful er-iild? Have you Tin: upgiU md reiuwlltia nt liana r 
Are they pure .ami limiReptii:? 

THE U. S. EMERGENCY CASE 

eo&taln* IS artlciles l noted Urn baailM***'*. rtrep^ii'^ oin lineals-, plus- 
ten. absorbent cotton, seizors, First AM Uslii'LI »■■■'•-■ _ ■ ■ n . a)i m & 
compact metal case, and tin: prlvr is O.VJJ ift/l.L.l li, e.vj m-tu 

P ItVfter e x am [nation jroujare iso t cut Indy aallslte < I , " c will k ti ■ / ■ ■ r- 

ftdiy refund the money. 

Large Size, for Workshops, Offices, Mills, Etc-, £3.60 

U. S. EMERGENCY CASE GO. 

25 Weaver Building, Utica, N„Y* 

pr HATCH A BRtTTtH, Whotpeale Aifentv, 1000 Ffattroit Buii if* n. 

Hew York 



No, 32 J 

Round Nose 



LITTLE WONDER 

t] i at, others arc tryltteto imitate our Faucet Water 
Mntor fur tirludin*?, sharpen log, Coital Hog and 
Li^kt Filler* Warner 

"little WONDER* 1 

mEttoEK are to be round In every purl of the ptotw* 
They m-‘ ■' imtjmi 1 r^." I £S',ihiO pteasgi! customers 
&r-" rjur beat iL'-iiiisiHi-al-i. tin r patents cover the 
esr.i'otiiLJ leiitnreB of iIjje machine!, 
hence we urge you tr. lie ware of cheap 
amt mmatihfiftriory in ii un ions ivhu.'b 
ran ropy our els tills and our catBlogiteu 
hut not nur motor! Aharhes Iti 
u iitl'j - 1 i miy uatrr biuret. I niUqmaBft* 
bto I lj tin 1 home for draiiSnji: aud 
luilfdiins sLlv-Tware ami cutlery; 
for grinding: anil *ii»r[u?;olh£ 
lij lives, hi'lssors, hatchet^ sk:iieh, etc. 
For r mm in sr sew ] [:;t Tnauliinee, ■•■■■' i « ' >- fans, bottle wash- 
ers, bitch cm ik-viri-* or :t clo/t: ts other usi fill thlims about the 
house. Price etmipJi'te with emery wheel. 2 pottehteg' wheels, 
pulley, silver and sit-ri pullriiiufr eoirtjiostttDua. if+.Ott.. Send 
for till attno/Mv!.' frvo descriptive 
1 booklet for run and lute renting ijar* 

Ml T.ivukuy or rr-aiiJt direct to n*. tir 
fry are the pioneer* \u thl* U»e mid imt 



* Ttirn the Faucet— that’s all." 

WARNER MOTOR CO. (i ncd 

Dept. 14 Flatiron Bldg v N.Y.C* 

Mfrs. of Water Motors, Water Fans and Accessories 



Wonder Gasoline Engines 

FOR 1906 



Burner Flier 

A handy tool for t.Jio Plumber, 
dai Filter, Electrician, Ma- 
chinist. Jeweler, au i for 
tisti about the house it 
has no equal, 

STRONG AND DURABLE 

Con l enient In sl?e and 

can be varried in 

the pocket. 

Quality 
Guaranteed 



Utica 

Tools 



Sample 
by mail 



UTICA Ii RDF FORGE k TOOL CO., 



LEAD IN 
QUALITY, 
DESIGN 

AND 

FINISH 

Ask your dealer 
for the]]]. Take no 
Substitute. I f lit* I ■ - 
no i j;* '] t iii-m wi'lto ns. 
Every tool guaraniejed. 

Only etc GflDuins K^nr it:? icirk 

Write for Catalog, 
j3 $mm Street. I’liri, ¥. | 



ENGINE OF FEW PARTS 

Ha$ unly emc- 
thirti tKci parts 
found in other en- 
gines. The .Strong- 

eet. simplest and 
bed t engine On 

iarth for t ht mon- 
ey. m fact so 
si in pL a child can 
operate them. 
Tivo cycle, jump 
sparh, no valveo, 
■gear?, etc, 

u manufacturo 
entfinea for any 
pu rposie, both ma- 
rine and station- 
iry, up to 6 
H. P. 

] ! - H. P. Single Cylinder 3 H. P. Single Cylinder 

3 H. P. Double Cvlinder 6 H. P. Single Cylinder 

fe H. P„ Double Cylinder 



PNcls a ad terms will surprise ion, A fine agency proposilten 
SEKD FOl CATALOGUE 



THE R.M. CORNWELL COMPANY 

403 S. SAUNA ST., SYRACUSE, N, Y. 

.NEW TURN O ST Il'E: 1I3J P1KK «0 VI ULUC, 



A* A L 1fc* * .■ t. , 



F l .. ii. loli j£_^j 1 7T:, , L^r i .“ . .“TTj.l i .TTj c ~T~. j L.jTiLi i-TiTj 



